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---Upon- commencing at 10:00 a.m. 


DR. RALPH KAUFFMAN, Resumed 

THE COMMISSIONER: Yes, Miss (Cronk: 

MS. CRONK: Good morning, ‘sir. 
DIRECTV EXAMINATION BY MS. CRONK: (Continued) 

Ox Good morning, Doctor. 

Pe Good morning. 

MS. CRONK: Mr. Commissioner, you 


will recall yesterday during the course of 
Dr. Kauffman's evidence he made reference to a recent 
article by Dr..J/Hastréetter,, Le had, to co, with tie 


multiplier errect. 


On DE. Katiiiman, <oSs: Enis the 
article to which you were referring? 

Bs Yes, I believe it is. 

MS. CRONK: Vienne Vous SL), che 
article was published vin eZ inate Volume, on 
Pediatric Pharmcology, can that be the next exhibit 
please? 

THE COMMISSIONER: Yes, Exhibit. 268. 
-~--EXHIBIT NO. 268: Excerpt from Volume on 

Pediatric Pharmacology, 


Digoxin Pharmacokinetics in 
Premature Infants. 


MSaiRONKS Thank. Oligmsaa 
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TORONTO,*ONTARIO 


(Cronk) 
i 
2 
THE” COMMISS TONER: Yes. 
3 MS. CRONK: O2toeaDr.diKautlimam, 
4 yesterday at the end of the day you had outlined 
5 for us the various calculations that you had made 
6 in the case of Justin Cook, to estimate a maximum 
7 amount of digoxin that might have been administered 
F to the child and which would account for the levels 
of digoxin found both in the serum and in his tissues. 
; You outlined for us the various assumptions which 
10 you felt you were required to make in arriving at 
11 that estimate. 
12 Your first assumption as I understood 
13 it was that 100 per cent of the dose had been infused, 
141 dol ‘have ‘tha t"eorrec five 
A. Thathwishcorrect. 
1b) 
OF Does that assumption, Doctor, 
is necessarily flow from the fact that you were 
17 estimating a maximum amount, and if it does not 
18 can you help me as to why you made that assumption? 
15 A. Tia tlows@inrpartrbecausé] 
20 was estimating a maximum amount;-and it also flows 
1 from the assumption that when you give a drug 
intravenously 100 per cent of it gets in. In 
a practicality that may not always true depending 
ae on the mechanism which is used for infusing the 
24 
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uh 
2 
drug, but that assumption is usually made. 
° OF And Dector, as- 1 understand 
4 it the second assumption that you made in arriving 
5 at that estimate was that death had occurred more 
6 than five hours after the dose; do DT have that 
~ CORE CHL Yy 2 
: A. That 1s correct. 
Ve PROs tne hate CcOntexk, soc lor, 
: were you referring to death per se, or as you 
10 mentioned yesterday, were you referring to the time 
11 On sampling for the ante een ee 
12 A. I actually intended to say 
13 that the timing was back from the time that the 
14| sample was obtained, because we have to measure 
from the time the sample was obtained, we don't 
“ have any information obviously beyond the time the 
16 
sample was drawn. 
ue) 


OF Doctor, can you help me please 


as to why you made that assumption? 


AY What, the greater than five 
hours? 

QO. Yes. 

A. Because to estimate a 


maximum dose that might be required one has to 


assume the largest volume of distribution, or the 
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so-called beta distribution, or the time after whdach 
distribution into the tissues has been completed. 
Estimating “tha +the Wale *litetof distri. butioneis 
somewhere between 30 minutes and 60 minutes and it 
takes five half lives to be certain that that has 
taken place, I assumed a period of greater than five 
hours. Since I"can't putea non=-Sspéecreic number into 
the equation I picked a specific number and that 
was Six hours. 

O% Well) DeGtory youtiwiith- recall 
that yesterday I drew to your attention that 
Dr. Spielberg had testified that in his view the 
time for the distribution phase during the alpha 
phase was between two and a half and four hours. 
As I recall it you told me that in broad terms you 
agreed with that approximation in the distribution 
phase although'it potenttallyrcould?be  longer;do 


I have that correctly? 


A. You mean for it to be 
complete? 
oO. For it to be complete. 
biece's Sh Yes, I would in general 


agree with that, I suppose it could be longer in 


individual cases. 


Or Solr chee. case’ then, 
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Doctor, in making the assumption that the time of 
sampling of that ante mortem sample taken during 
resuscitation efforts was greater than five hours 
eon the time of the dose, you were therefore 
assuming that complete distribution had taken place 
with respect to the drug? 

A. Misti LSmeCOLree Ls 

On And Doctor, the next assumptio 
that you made,if I understood you correctly yesterday, 
was that a distribution equilibrium with the 
peripheral compartment was complete at the time of 
death?” did’ IT understand thatycorrectiy? 

AY That®equilrprium,* that an 
equilibrium existed between the central and the 
peripheral compartment, yes. 

OF Can “you"nelp” us5* Doctor, 
please as to what you meant by using that assumption? 

A. That essentially is just 
another way of saying distribution tas’ been completed 
once the amount of digoxin in the “body ‘has ‘distribute 
to the extent tt Vs" coiling to distrreuce,. ou 
equilibrium situation exists between the amount of 
drug in the various tissues” and’ that 1n“the serum 
or the plasma compartment. That is not to say that 


the concentration is the same, obviously it is not, 
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but there as some. ratio: that exists between that 
equilibrium which is assumed to generally maintain 
iG until, another dose ise administered: 

Oz SOuENA taene sStacge . Dac tor, 
where there is a constant ratio between the amount 
of digoxin in the tissues and the amount of digoxin 
in the serum? 

A. thet 1.5 -COBLCCE ..that 
assumption is made when one says the distribution 
is complete, you assume that there then is a 
constant ratio maintained between the several 


COMpaLrctments: 


OT Doctor, once again in making 


that assumption and recording it in your report 
you spoke of the time of death. Again were you 
talking about the time of death per se, or the 
time of sampling for that ante mortem sample? 
A. I think I have to define 


that as the time of sampling for the purposes of 


the calculations, because the time of death to me 
was ill-defined because it was taking place over 
a period of many minutes. 

oe © understand, Doctor sioance 


discussing the matter yesterday, Doctor, I checked 


our exhibits and I can now tell you that the sample 
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1 
2 
takensduringpihesresuscitation efLort, which 
z resulted in a level of 72 nanograms, was taken at 
4 4:30-a.m., thatpis, 10,.minutes after the Code 25 was 
5 called... Do) I vhave.correctly then that you assuming 
6 that by 4:30 a.m. this state of equilibrium, or 
7 the constant ratio between the amount of digoxin 
‘ in tissue and serum had been achieved? 
A. In calculating the maximum 
2 possible dose? 
» 0. Yes. 
11 A. The assumption was made, yes. 
12 Ox Thabke VOuUps DOctOr.,) Doctor, 
13 your fourth assumption as I understood it was that 
14 the elimination half life of digoxin in this 
: instance was some 30 hours? 
A. Thatwiseconrect. 
16 
O% Noctor, were you referring in 
17 that context by virtue of the elimination feature 
18 to the beta phase? 
= 19 A’ Tha te lSeCouEed tL. 
20 Ox We have heard in evidence, 
1 Dr. Kauffman, from Dr. @paielberg, that in his 
estimation the half lifeswhach applies. for, digoxin 
i. during the beta phase is approximately 20 to 80 hours 
10an you help me as to why in this instance you 
24 
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selected 30 hours? 

A. The literature that I 
reviewed I think reported values for the beta half 
life would have been anywhere from 15 to 80 some 
hours, which includes the rate that you just quoted 
me. The 30 too35-hoursss Sos hoursye & GOmewhere.in 
the 30's is a mid-point in that range and somewhat of 
an average, so I picked, without having any reason 
to pick either extreme, I picked the middle point 
for the purposes of the calculation. 

On And: idoes tthe ;haléilafe in 
the elimination phase, Doctor, has anything to. do 
with the body weight of the particular patient and 
the ‘clinical condition fost abhe patient? 

A. Well half life doesn't have 
anything to do with the shody' weights. It may. -have 
to do with the physiological maturity of the 
individtalwan@dase mayehave to de wrth the clinical 
condition of thévindividuake 

Ox It is in some sense then 
relatedito theeage ofstheypataent; i Doetox? 

A. | Yess 

oF And the older the patient 
presumably the lengthier the time of elimination? 
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TORONTO, ONTARIO 


(Cronk) 
1 
2 
Qi. Dy 164 Shorter? 
A. in, the. period, from. infancy, 
4 from newborns who during the first year of life 
> the newborn tends to have slower elimination 
6 temporarily, and then as they mature during the 
7 first year their elimination processes tend to 
become in fact more rapid. 
. Doctor, the fifth assumption 
: as JI understand 2t was much related to one that you 
10 have made earlier, and that was that the time of 
11 death was six hours following the injection. Once 
12 again are we talking time of death or the time of 
13 sampling? 
14 A. We are talking time of 
sampling for-the purposes of this calculation. 
- Q. And why,.Doctor,; inthis 
| case did you select six hours as opposed to anything 
| else greater than five? 
18 A. Simply because that was the 
S~ 19 shortest time, the shortest time beyond within 
20 reasonable time of the five hour limit that I have 
11 arpLcrar iy. set for distribution to take place. 
One could pick I suppose a longer time up to 12 
53 hours, the calculation really wouldn't change very 
ae much. If one choose 6, .8,.0r L2 hours, eared lly, 
24 
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ANGUS, STONEHOUSE & CO. LTD. Kautimanm, dr.ex. ss Re 
TORONTO, ONTARIO 
(Cronk) 


1 
9 
: wouldn't change the calculation very much. 
Oi. Well. Doceor, «OM, Cie basis 
4 of the time that you didhsebhect, pandethat six hours 
S following the injection and having regard to the 
6 fact that the sample was taken at 4:30 in the morning, 
7 that will place the time of the injection, Doctor, 
8 if measured back from the sampling time to approxi- 
9 mately 10:30 p.m. on the evening of March 21st would 
tno. 
10 
A. Tis OtrdLd: Your arLenmecLtc 
ce COrrect’ that 2s secon, 
12 Of 4:30 back six. 
13 AG Ty ehink so. 
14 Ox in facts DOC TOT. ae -7OuU 
15 consider tha terre 
6 A. No = Ledonss consider: that 
likely, that was an outside number used for the 
maximum calculation. 
Is On Doctor, your sixth assumption 
eae had to do with the weight of the child and we have 
20 seen that you assumed 5.37 kilograms. Your seventh 
1 assumption had to do with the volume of distribution 
22 and you assumed 10 litres per kilogram? 
A. ie teas, .cOt beet. 
23 
ON Once again, Doctor, are 
24 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 5355 
TORONTO, ONTARIO (Cronk) 


we talking about the alpha or the beta phase for 
that assumption? 


A. The beta phase. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman os 6 
TORONTO, ONTARIO 
Giese (eLtOnk) 


On Dr. Spielberg in his evidence 
f can tell you, Pre iaueiman em estimating nic 
maximum dose calculation used a volume of distribution 
of some 15 hours. 

Can you help us as to why in this 
case you selected 10 hours -—- I’m Sorry, 10 litres? 

Ae Well, ogain, shat 2s i7as mid 
range number from a wide range. The numbers I have 
seen vary from approximately 6 litres per kilogram to 
15 litres per kilogram and I have no reason to pick 
either extreme so I picked a mid range when I used 
the reported values in the literature. 

Om DOCtCOr Your -elghbth and, Jace 
assumption in this calculation as I understand it was 
that there was an elimination rate constant of .0231 
Hours. 

Can you help us as to what that 
assumption entails? 

A. This is simply another way of 
expressing the half life. That is that the eliminatio 
rate constant represents the fraction of the drug 
remaining in the body. which is excreted during every 
unit of time. You can express it in terms of minutes, 
hours, days or whatever unit of time you want. So 


it is a fraction of the drug that is eliminated during 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman 
TORONTO, “ONTARIO 
Gece. Veron) 


that period of “time. 

In this case we are talking about a 
half life of hours, sO the elimination rate 2s a 
fraction of the drug that is eliminated every hour 


of that which remains -- 


OF in tne body ot ithe child. 
Ee -- in the body of the child. 
OF PNG UE eau Saag ip oer DOGtOR on the 


basis of these various assumptions you have told us 
that the maximum dose which you calculated was 
approximately 4.3 mg. Do I have that correctly? 

AS That 1S Correct. 

oO You Nave’ also CoLrd us, doctor, 


that related to intravenous administration. 


that. .1s  Corrvece. 
Os Doctor; you Nave also tola-us 

that leaving aside the possibility of intravenous 

ee ee eee as the route by which the drug was 

administered, you attempted to estimate the amount of 

oral elixir which could produce the serum and tissue 


concentrations found in this child. 


A. That? La COLLect. 
0. Do I have that correctly? 
Ave Yes, 


A. That was part of the pt 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman 
TORONTO.-ONTARIO < 
Or .ex. (Cronk) 


O-~ Cam Vou. tell us,, doctom), what 
the amount or amounts were that you estimated in this 
regard, assuming an oral route of administration? 

Aw If one assumes that the 
infant died: within. an hour after getting an oral 
dose, a dose of approximately 0.7 mg. can theoretically 
provide such a level, and this would be a volume of 
the pediatric, elixir of approximately 14: miljlaljatres. 

Os And assuming, doctor, that the 
child died sometime after one hour from the time of 
administration, what iSmyour.calculation.in that 
regard? 

A. Well, again I used the same 
time assumptions that I used for the intravenous 
dose which was six hours. 

If vou estimate that the child died 
six hours after the oral dose, a dose of approximately F- 
and I am assuming with the oral estimates that 70% of 


the dose is absorbed from the gastrointestinal tract. 


Gs Yes. 
A. If I assume death six hours 
after -- I mean the sample was obtained six hours 


after the dose, a dose of approximately 6 mg. would 
be required, and this would be contained in a volume 


of the pediatric elixir of approximately 120 millilitres. 
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ANGUS, STONEHOUSE & CO. LTD. Katit rman 
TORONTO,-ONTARIO 
dr.ex. (Cronk) 


ds Well, doctor, can we deal 
firsbowithitheofirstiseenariopecandethatoisyvthe 
hypothesis that death occurred within an hour. How 
much digoxin elixir are we talking about having 
regard to your estimated volume? 

AY In terms of volume it is 
14 millilitres as I Raids That would be approx- 
mately one half ounce and I think the elixir bottles, 
if I am not mistaken, come in 100 millilitre bottles. 


Is that correct? 


o'. That is the evidence, Dr. 
Kauffman. 

Ag Okay. 

OF So on the first scenario we 


are talking approximately one half ounce of the oral 
elixir? 

A. Thats sacorsee hs 

Of Do you consider administration 
by that route and that amount likely, doctor? 

Be IT think it is possible looking 
at the condition that this child was in at the time 
this might have taken place shortly before the 
sample was ae T think @t 26 unlikely that “1t 
would have been feasible or easy to get that much 


volume into the child and have the child: swallow it. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman 5550 
TORONTO,*ONTARIO 
adr.ex. (Cronk) 


oO. Assuming,cdoctor, -thawviit 


. WaS possible to administer that amount of volume and 


that:ithe childrdidsin Bact#ingest itcoctswallowuit; 
could that amount of oral digoxin elixir account for 
the concentrations of digoxin found in the tissues 

of this child assuming as you did that the child died 


within one hour of the drug having been administered? 


A. Or the sample was obtained 
within one hour. 

©. Jn SOL, BEhnabrrsaright. 

A. ithink 16Mis =Stwell, Oro; 


I don't think it is possible because by definition 
we calculate that dose -- I have assumed that no 
distribution took place. That is one of my assump- 
tions with the minimum dose, that no distribution in 
the tissues out of the central compartment has as 
yet taken place, and tthat Siswainconsistent with the 
tissue level, certainly a tissue level of 
1100: . and some nanograms per gram. 

O% Well, indeed, doctor, having 
regard to ‘the concentrations rfoundsinsthe tissues 
we know, do we not, that some distribution must have 
taken place? 


A. Yesakteves, thethinkererdidnacrt 


obviously had to. 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO.-ONTARIO Kauffman 5559 
ares. (CLOnK) 


Ow And, doctor, dealing with your 
second scenario, and that 16 that the time of 
sampling occurred six hours after ingestion, you have 
told us that that would be,in Vvour view a-daose of 
somey.6 mg. withaalvolumerer, 1 00RMiad eres: 

TE takes Ooctor, Chat as tie -oOrdL 
elixir came in a form with a volume Of 100° millilitres; 
you: are taiking in that instance of more* than one 
full sbottle of oral ela sre 

Aes Yeo, that V6 COreece, 

Os Rigut . And } QOCtOr, co vou 
consider administration by that route, given that 
amount, likely? 

Bee NO; tL chink enac, 2a. naciniey: 
unlikely. 

On And perhaps stating the 
obvious, doctor, is that simply because of the amount 
of the drug that would be required? 

A. I think because of the 
quantity, to get the baby to drink a full nipple 


bottle full of digoxin elixariie probably -— 


QO. Next to impossible? 
A. Next to impossible, yes. 
Ox I take it then, doctor, under 


either scenario, be it the sampling time within 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman 5560 
TORONTO, ONTARIO : 
Wier es ACTON ) 


i 
2 One hour or the second scenario sampling time six 
3 hours after administration, you consider both of 
4 those aiternatives unlikely, and therefore feel that 
5 oral administrati2on 16: 4nlikely? 
é A. For those reasons and there 
was another reason I believe that was the second 
j autopsy, intestinal contents, digoxin in the intestinal 
: contents was: measured and it was a very small amount. 
9 Had the child recieved this kind 
10 of dose orally within a few hours prior to death I 
11 would have expected many thousandfold higher con- 
12 centrations7 in tie guc. 
Oe Well, doctor -- 
13 
1 A. So that along uwwith the. Lack 
¥ of probability that a baby could be .- in this baby's 
is condition - could be administered this volume orally, 
16 I discount the probability of oral administration. 
17 Or ts that true, doctom,. even ult 
18 the minimum amount as opposed to the maximum had 
19 been administered and that is that half ounce of the 
Oral elixirs 
20 
A. Yes. 
zs O. You would still vexpecta higher 
ef level in the gut? 
23 A. Oh, yes, because the oral elixi 
24 
25 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman SOL 
TORONTO, “ONTARIO 5 
Gres. (CFrONK) 


the amount in the gut I think was in the neighbourhood 


of 600 nanograms. 


Oe Well, would it help you, 
doctor -- 

A. Something like that. 

OT From Mr. Cimbura's reports a 


sample of the gastric contents were sampled, and that 
resulted in 34 nanograms of digoxin, and a sample of 
the small bowel and contents resulted in a level of 
621 nanograms. 

A. Well let me illustrate why I 
say I don't think the baby could have received 
digoxin orally then: That is there is 50,000 nanograms 
in each milli iitretorsthatrvelt1r 8 oO you maltioly 
50,000 times 14 millilitres you will get the number 
of nanograms that the baby would have received 
orabLly. It is a hundred thousand times what was 
found in the gut so it is totally implausible to me 
that that could have occurred. 

O% May we turn then, doctor, to 
the route of administration and the amount of the 
dose or the volume of the dose that you consider 
most likely to Revel s1crekihaet el in-cthus#situation. 

You have said at page 5 of your 


first reporting letter to Mr. Wiley, doctor, in the 
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ANGUS, STONEHOUSE & CO. LTD. Mavasiman 
TORONTO,,ONTARIO . 
dieex. (Cronk) 


first full paragraph on the page, that the dose 
administered was probably somewhere between the 
extreme estimates that you made. That was your 
conclusion regarding the amount of the dose? 

A. That isecorrecu, 

Oz AM se Correctssan concluding, 
therefore, doctor, onwthevybasis of what-you told 
us about your estimates that you feel the likely dose 
to have been something greater than .5 mg. and some- 
thing less than 4.3 mg.2 

Ay Vecwm thatwisycornect< 

om Why jecdockor, ao you feel that 


the minimum dose is unlikely? 


Baycr 
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ANGUS, STONEHOUSE & Co.LTO. Kauffman, dr.ex. 5563 
TORONTO, ONTARIO (Cronk) 


A. Well, as I said a moment ago, 
the minimum dose was calculated based on the 
assumption that no distribution Oue of the central 
compartment had occurred at the time the sample was 
obtained and that is totally inconsistent with a 
tissue level in the heart of 1100 nanograms per gram. 
So, that calculation cannot be consistent with the 
tissue level in fresh tissue that was measured. 

On the other hand, the maximum 
concentration in my mind is unlikely because I think 
it is difficult ‘to coriceive ofthe *chitasurviving 
for that length of time wit that’ much drgoximton 
board. i think that it would be highly unlikely for 
the child to survive with no symptoms for a six hour 
period with that large a dose. 

OF Thank YOU, DOCLOM. DOCtor, 
you also told us yesterday, as I understood your 
evidence, with respect to the minimum dose calculation 
that translated into number of vials that would 
result in approximately 10 vials of the paediatric 
ampules and one adult vial. Do I ‘have that correctly? 

A. That sus correcu. 

THE COMMISSIONER: I am sorry, what 
is this for? Oh, that's ~iont, yes, “that “srg. 


MS. CRONK: This is for the minimum 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Kauffman, dr.ex. 


(Cronk) cali 


dose, sir. 

THE COMMISSIONER: . Yes. 

MS. CRONK: Q. That being the case, 
Doctor, given that your opinion is that the minimum 


dose is an unlikely amount that could have been 


administered to this child, are you also then telling 
us that in your view it is unlikely that one adult 
ampule of digoxin could have achieved these levels 
Insts chacde 

A. Well, based on my estimates 
I think, yes, Lt is unlikely. oi thank ee had. to 
be more, something more than that; how much more it 
LS di ttiveuletowsays 

Ox All riot venDOCtoG,. may we 
turn now then to the question of timing and what your 
best judgment is given your minimum and maximum 
extremes as to the likely time the dose was administere 
As I recall your evidence yesterday, you said that 
in your view the dose was administered somewhere 
between one to three hours prior to the taking of 
the resuscitation €ffore pDlood sanpie., »bo. have 
that «correctly. 

ie I believe that is correct. 

Gz Ali yichi. . And. go the ace, 


Doctor, of the fact or the information now that that 
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ANGUS, STONEHOUSE & CO.LTO. Kauffman, dr.ex. 
TORONTO, ONTARIO ‘ 
(Cronk) 5565 


Sample was taken at 4:30 in the morning, and I should 
Say, Sir, that that is reflected in the requisition 
form that was completed on the ward, which is part of 
Exhibtt 32A*atstfap"36.-im=recodgnitron, Doctor, rthat 
the sample was taken at 4:30 in the morning, does 

that then place the most likely time of administration 
in your view some time between 1:30 and 3:30 a.m. 

on’ March 2ist? 

A. In those terms, yes, it 
would. 

Og Doctor, may we turn to the 
likely method of administration in your best judgment. 
You have said again, referring to page 5 of your 
report to'’Mr. Witey, that=yourconsader 1t?= to help 
you, Doctor,” 1am sorry, ivan Lrererringsto-ther latter 
half of the first Puli’ paragraph of-your report: 

You have said that: 

"Tt is most likely that the dose was 

injected somewhere in the lower intra- 

venous line and allowed to infuse with 
the intravenous fluid." 

Do you see that, Doctor? 

4 Yess* Tam looking “at that. 

Us May” Il ‘ask ‘you~ Doctor ,) what 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO. ONTARIO 


Kauffman, dr.e.x. 5566 
(Cronk) 
A. Well, as I°said,"I ruved* out 


oral administration for the reasons I have described. 
The other reasonable methods of administration would 
include intramuscular injection, which I discounted 
because I was told that the autopsy indicated no 
injection sites and it was inconceivable to me that 
that large a volume could be injected without being 
apparent at autopsy. 9 S078) was left with intravenous 
administration which was guite plausible anyway because 
an intravenous line was running at the time the baby 
arrested. 

Considering intravenous administration 
I could then consider whether it might have been placed 
in the bag of fluid, intravenous 1 wird, whether 2c 
might have been placed in the volume chamber below the 
bag or whether it could have been placed somewhere in 
the line between the volume chamber and the patient 
or directly into a separate intravenous site or at 
the site of the needle that was already being used 
for the intravenous infusion. 

It seemed quite implausible to me that 
it would be, the dose would be placed in the bag of 
intravenous fluid or the volume chamber because if 
that were the case it would take a prolonged period 


of time with the usual intravenous flow rates for 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO.« ONTARIO 


Kauffman, dr.ex. 
(Cronk) 5067 


the dose to infuse into the patient. We know from 
Studies with other drugs that with the flow rates 
that are commonly used in infants this size, it may 
take anywhere from 2 to 6 hours to infuse 90 per cent 
of the dose of the drug when it is placed in the bag 
Or in the volume chamber. 

So, I didn't think that was a likely 
possibility. 

The other thing that led me to discount 
that was that one of the samples that Mr. Cimbura 
assayed for digoxin was I think fluid obtained from 
the bag of intravenous fluid and his assay showed 
that there was no digoxin present. So, that confirmed 
my assumption that there was no digoxin in the bag 
of intravenous fluid. 

Oy Well, could_ulL. just istop vou 
there for a-momentc,, Doctor. 

A. heyy 

O- Could I ask. you,» d0: wou still 
have a copy. Of Mr. Cimburays report there, 

A. Toco vdeo 

Ox Could you turn please to his 
first report dated January Ll, 19382 at ‘page: 3. The 
only two samples, Doctor, of which I am aware with 
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ANGUS, STONEHOUSE & Co.tTo. Kauffman, dr.ex. 9568 
TORONTO, ONTARIO (Cronk) 


that were tested by Mr. Cimbura are those set out 
under» SampleseT30hand.T3Le -E20,appearsitonrelate, to 
Isuprel and T3l1 is described as fluid alleged to have 
been taken from the IV of Justin Cook. Were you 
referringetosone ot those, Doctor? 

A. Yes; I.was. 

Ow Doctor, what is the source of 
your understanding that that IV fluid sample, T31, 
was from the IV bag or what you have chosen to call 
the volume chamber which has been called in these 
proceedings the buretrol? 

A. I can't answer you immediately. 
I remember discussing it back a year ago and talking 
about the source of that fluid and asking some of the 
staff iny the Crowne Attorneys stotGice, or Mrz. Cimbiura, 
I am-not sure: which,.what-the source o£, that fluid 
was because I was concerned whether or not it was from 
the IV tubingsatsel& pndewas, looking for that 
information and, as I recall, I was told that the 
IV tubing was not available to them and this had 
been obtained from the bag of fluid that was at the 
bedside at the time. But I can't remember specifically 
more than that what the source was. 

Ors Thanksivouiyt NOCLOY .-. Vou, nave 


told us, Doctor, that you also considered whether or 
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ANGUS, STONEHOUSE & CO. LTD. Kawtiman isGer ex. 5569 
TORONTO. ONTARIO uf 
(Cronk) 


not the drug might have been placed somewhere in the 
IV tubing below the volume chamber or the buretrol 
butsnot»close Iptakeritatonthe patientat Dowel ehave 
that correctly, that is another possible method of 
administration? 

A. Well, when I said the distal 
IV line I meant essentially anything distal to the 
volume chamber. 

Os I see, Doctor. 

A. I don't think I have a basis 
for telling you that it was injected at the needle 
Site or half way up the line or two-thirds of.the line. 
I am not familiar with the IV set-ups that were being 
used at that time in that Hospital and every company's 
LV ,tubing 1S ap~lictlesbitediiterent ¢ So, depending 
on where the injection ports were on the tubing, 
that would dictate our assumptions as to where the 
medication could have been injected. But I was 
assuming it was injected somewhere in the intra- 
venous tubing and then was allowed to infuse into 
the patient. 

oF Abberight2)abdoecteor Acimm the 
end, and I say Ete without any suggestion of 
criticism whatsoever, your estimates are only as 


reliable I suggest as the assumptions upon which you 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO’; ONTARIO 


Kautiman, drsex. 55.70 
(Cronk) 


base them. Can we agree on that? 

A. Yes, I would agree very much 
with that. I think I may have made that clear in 
my report that I thought the estimates were frought 
with potential error. There is a great deal of 
variability and I think we have to view them as such. 
But I thought that they fairly represented the outside 
extremes on both ends of the extreme possibilities. 
So that then we could say that somewhere between those 
extremes lay the most probable representation of what 
actually happened. 

O.. Well, Doctor, given the 
variability which you have said can attach to the 
Situation and the number of unknowns, because we 
don't know precisely the amount of the dose that was 
administered nor its time, nor its method of 
administration, how high a degree of confidence can 
you in the circumstances place on your best estimate 
of the amount that was given and the time and the 
route by which it was given? 

A. The best I can say is what I 
have already said and, that is, that the dose I think 
had to be OP eenine in excess of the half a milligram 


and was most likely less than the 6 milligrams. 
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The time of administration in my opinion had to be 
beyond one hour because obviously some distribution 
had taken place, and was probably less than three 
hours, simply because I didn't think the patient 
would be without critical symptoms of digoxin 
toxicity given the concentration that were present 
for a longer time than that. 

THE COMMISSIONER: That is more 
than one hour before death ,whenever that was? 

THE WLUNESS: Before the sample 
was obtained. 

THE COMMISSIONER: Oty, © See, Oh, 


yes, before whatever time that was. 


MS... CRONK: oF 4:30? 

A. I think it was obtained at 
4:30 "asm. 

©3 You are saying then, Doctor, 


that in your best judgment it was some time before 
3:30 in the morning? 
A. In my best judgment that is 
the best I can place it given the data that we have. 
or Doctor, Li we make ‘the 
assumption, if you will, perhaps that is awkwardly 
worded, that some of your assumptions are in fact 


erroneous? 


_ 
it vist 


eh sade on 


: 


. = | 7 
. 7 ‘ead clei oad sani aaa BEA | a 
fi one) 7e§ sisdas tel ” eb i oe 


S2¥0rks 20 ‘peared es 


mein Ate IAD Malsris ‘4 


i 
| 
| 
j 


ANGUS, STONEHOUSE & CO. LTD 


Teyana te a Nes 


dr.ex 


557] 


D2 


1 


i) 


sey 


ANGUS, STONEHOUSE & CO. LTD. Reaiit fman, dr.ex. 
TORONTO..ONTARIO 
(Cronk ) 
A. They very well may be. 
OO” Tre NOt awl. OF Chem, 
yes I ‘would be the first admit 
crac. 
oo Would that in any way affect 


your Cconciluston, Woctor, tie basic conclusion that 
you reached that digoxin had with a high degree of 
probability directly caused the death of this child? 

A. No, I don't think my assump- 
tion in calculating doses would change that 
concn cee I think that given the description of 
the clinical events that I have seen in the chart 
and the concentration measurements and the conditions 
IT have been that took place, and the results of those 
measurements, I think I would still conclude that 
there was a high probability that digoxin directly 
contributed’ to this"intant s deatir. 

othe Doctor, may we turn next if 
you would please,to the case of Stephanie Lombardo. 
Your discussion with respect to this child commences 
at page 9 of your first™reporting Tetter™to Mr. Wiley: 

Perhaps, Mr. Registrar, you coum 
give" the *hoc tor" Exhibit’ 78,” the medical record or 
thts cust. 


Doctor, once again in this case you 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex’. aot TG 
TORONTO,..ONTARIO . 
(Cronk) 


haveriprevi os ly told use phate idedice your opinion 
that there is a high probability that digoxin directl 
contributed to the death of this child; do I have 
phee COVrectmiae: 

A. Where did I say that? I am 


disagreeing with you, I simply want to --- 


OF Pager:d2 of .woOuny report, 
DOCLOr. 

A. Page 12? Okay. 

ne Is there some doubt in your 
minds ‘Dector? 

A. NOAG BOvteb dadnut.«see. jt, in 
the - on page 9 of my -- page 9 of my summary on 


Stephanie Lombardo, so I was wondering where you 
were. 

Q. Lean referring, DOCtor, £0 
the first full paragraph of your Miscellaneous 
Comments section. 

A. Right, I see where it is, 
yes Pub agree pithaterseconrect: 

Q. Dogtoharinerespect tot 
Stephanie Lombardo, unlike Justin Cook, the only 
digoninedata fot is available to us is that from 
exhumed tissues. Can you help us, Doctor, as to 


the basis upon which you formulated the opinion 
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ANGUS, STONEHOUSE & CO. LTD. Rautinan, dr.ex. 9574 
TORONTO, ONTARIO 
(Gronk) 


1 
2 
; expressed aitwpage: the fom your eport: 

A. Ves esl eaink er can ii’ you 
will give me just a moment to refer to some notes. 
5 Stephanie Lombardo as you know was 
6 referred, was admitted to the Hospital at one day 
7 || of age and was found to have very severe cyanotic 
8 heart disease. I am not sure at which day of age 
9 right now, but on the 16th of December she underwent 

surgery to try to relieve her cyanosis, after 
“ which she remained stable but she was - she did 
: remain cyanotic’ according ‘toi'the chart. She was 
12 sent to the ward called 7G after surgery and was 
13 there for several days as I recall, during which 
14 time she was described as cyanotic but stable and 
15 then was sent to the! Intensive Care Unit following 
16 telat 
She is described in the Intensive 
. Care’ Unit as good) eli nicaltcourse,) pink, good P04 
2 which) asathe,oxygensamemers bloods she wassithen, 
gh? on the 22nd of Decembensbransferned to Ward’ 4A/4B 
20 where she was noted on the chart to be slightly 
of cyanotic. Her electrolytesswere normal. She was 
7 on no medication Lore heparin os try to keep her 
93 shunt open. She is described as being stable with 
stable vital signs; feeding one and a half to two 
24 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 


TORONTO, ONTARIO (eronk } Sher SF fh 


OUNCES; gay, DJOOd.lustyecrywandecoe lOrthi=a «SOudegotr 
the: impression from the chart that this child was 
getting along reasonably well postoperatively for 
that five or six days in spite of some residual 
cyanosis, that she was stable and was recovering 
SAtCLStactorii.. 

However, suddenly on the early morning 
of the 23rd of December at 3:30 my note says that 
she developed an irregular heart, bradycardia, more 
severe cyanosis, she vomited and then progressed 
to ventricular sfibrillationsand had a cardiac arrest 

at approximately 3:45 a.m. 

So one thing that caught my attention 
immediately was'ithat this child although she had 
cyanotic heart disease was getting along reasonably 
well for approximately five days leading up to her 
terminal events. Then suddenly developed symptoms 
which could have been related potentially to her 
underlying heart disease if her shunt had suddenly 
closed off for some reason or something else 
happened. Or it is also very typical of digoxin 
intoxication..« So.I,.khadsto,.seriously.«consider. that. 

hoe other thing that impressed me 
was that she was found to have a normal potassium 


the day before, and the potassium in a sample drawn 


@iinsce yixce af? oo vViddhbia ,aevawor 


gon) \evea efor qa Uist Jr 


aston <eifin oybacd .scep elves, 


basdonvesy nities, Bos tec ile 


jooate oechion © fat Der norte Sits 


Be ncuun pia i noe) yor 
_aquhtesn vor 1° Agden al aya 
Vgniwevere1 atv hne sldade aT, ia. Sa 


ruhoned AG bree 


eae 5 ‘ 
\ 


—_ 


: 
i 


Bea 


a ly 
»s Ks soea tian a i : is ” 


Ateadaye ositee _ 


io? [yo tei as 


ri eOIGGE +3 


;iseetiu ya jaiyposs Jets wats 2)9ha © tt 
| 7 ' 
; ¢ »¢ 
we ede, douvetisin bbc biy Seat hw PLease wares bt . 
5 
vidadasogay OFGLE PA LILO Si Sebo md i263) ,2 LCLUG at 
cml’ cr Gy ptitimes eo. iy ION EKOTH : i Pjw : 
iol 
ert gargs batts! eyat. eetatyL sts \fTou Ae rsinss i 
: i 
‘ et 
ior), OF VI EAToissoY as myod i ba itiw H 
yinolbowe ‘bite: Lala Tor 1 } SF wrt FS niiviavool Let 
ho 
' | —- Dy bop! @ Owens ge “ty rosz5nax gio Wor 3 TS ‘ nO | . hia 
° 
swen kb. 30 “ihe NLS pe ia! 2igG,. 22 iL at batsqasi ry 
eA 
wiends VludGitoe of hed) I ak: -noltegreani 
; is 
im t SSI Petit mMypLoS aio, ott 
-T Ss 
YY i ocr nor E Seti =") Btw? enw itp ini’ gy cat 
twee’ Yin A= ni mMmpcee noe G63 Din ,s107 Oc) Yes he 


D6 


ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. aN 
TORONTO, ONTARIO (Cronk) 


1 
4 
about 10 minutes into her arrest was 7.4, which is 
: quite elevated. That potassium could be a part of 
4 digoxin intoxication. But the compounding factor 
2 was that at that time they had just started the 
6 resuscitation*effort' and she* had’ a-pH of 7.16, 
"7 in other words, she was becoming somewhat ascidotic. 
P As you know the resuscitation effort was not success- 
ful and she was then pronounced dead approximately 
‘ 15 minutes later after the initial event. 
a The other thing that impressed me 
11| in this case was that she had never been prescribed 
12 | digoxin. So we were faced with an infact who was 
13 seemingly getting along reasonably well postoperatively 
14 for several days; suddenly and unexpectedly developed 
15 symptoms compatable with acute digoxin intoxication, 
with a potassium elevation which may or may not be 
related to digoxin intoxication because of the 
= compounding variable of the resuscitation and the 
18 ascidosis, and in whom digoxin was measured in 
19 exhumed tissue. 
20 Because of the clinical events, the 
1 description of*the clinical events,’ particularly 
92 her clinical course postoperatively and the descrip- 
tion of the death event, supported by the presence 
is of digoxin in a baby who had not received digoxin 
24 
25 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 
TORONTO, ONTARIO ( Cronk ) 


1 
2 
previously, or at all by record, and the elevated 
? potassium which could have been a part of digoxin 
4 intoxication. Putting that altogether I had to 
2 say that there was a high probability that her 
6 demise was associated with digoxin. 
" Ox Doctor, you have mentioned 
P obviously annumber of factors you considered 
relevant in this case. You have indicated that 
; in your view the child was doing reasonably well 
~ postoperatively and that the terminal events or 
11 symptoms that she manifested appeared to have a 
12 sudden onset; do I have that correctly? 
13 Bye That was my impression from 
14 reading the chart, yes. 
15 OF: Dr fikaut fman, toes Richard 
Rowe of ‘the Hosiptal: for SrckrCchildrnen testified 
e at length in these proceedings with respect to 
i these children, including Stephanie Lombardo. He 
18 has indicated in evidence that in discussions at 
iy the Hospital for Sick Children following the death 
20 of the child it was suggested that her shunt had 
1 occluded because no murmur was heard, and that the 
22 shunt may well be clotted off. 
Dr. Rowe also indicated that some of 
- the attending cardiologists, specifically Dr. Izukawa 
24 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 5578 


TORONTO, ONTARIO ( Cronk) 


and Dr. Burns felt that the child was, immediately 


prior to her death,at immediate risk without any 


) 
further surgery of any kind. That evidence, 
Mr. Commissioner, is found in Volume 15 at pages 
2598 “COTOUGh CG e7 >a, 

Doctor, having regard to that 
Opinion and the opinions expressed by at least 
Dr. Izukawa and Dr. Burns with respect to her 
condition immediately prior to death, do those 
opinions by the attending physicians cause you to 
alter in any way the views that you have just 
expressed regarding her clinical course? 

A. I certainly respect those 
Opinions, and I really argue with them. I thought 
of the same thing when I first read this chart and 
again when I reviewed it later. I asked a year ago, 
and I asked again not too long ago whether there was 
autopsy information as to whether or not the shunt 
was thrombosed or occluded and apnarently an autopsy 
was not performed on this child. 

oF That .is our understanding. 

A Unfortunately .we:.don't 

have tha toi piers e100. Loe nt pat tha te) aoe 
possibility because that event could explain the 


terminal symptoms. But in the absence of objective 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. sia 
TORONTO, ONTARIO teronk) 


. 
2 
evidence that that was indeed the fact I had to 
: strongly consider digoxin intoxication because the 
4 symptoms were very typical of that also. 
5 Oks boctor, let™me “be "cfear about 
6 this. If the shunt had in fact occluded, and I 
” recognize that we don't have any autopsy or 
8 pathological findings™~to assist us “in~a*confirming 
| sense in that regard, but I ask you to assume that 
| Lt had; Jal b*rronct = fhestiat lac Occurred peLOCtor, 
nel of: the terminal events that this child suffered, 
11| the mode of her dying and the cause of those events, 
12) including the nature of her cardiac arrest, 
13 consistent in your view, could they be caused merely 
sal by “thie *OGClTUSlOn "OL the=cnunt ? 
15 A. Ves;elu think sO; fr think 
they “could"be;, IT think that in the absence, of 
. digoxin levels being detected in the tissue that 
Ms would be the most plausible scenario to explain her 
18 death even in the absence of an autopsy. The 
~ 19 confusing thing is that there was digoxin there 
20 which should not have been when she -- in the 
4 exhumed tissues<”-It'tsrstitt possible that that 
22 could have caused her death and that she received 
digoxin also wwe cant, at Teast™i~can™ t= accept 
i that she. did not receive digoxin at some point 
24 
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ANGUS, STONEHOUSE & CO. LTD Kauffman, dr.ex. Bee 
TORONTO, ‘ONTARIO (Cronk) 


1 
: . 
prior ot her death. But you could argue that her 
° demise was caused by the blockage of the shunt and 
4 that she had simply received digoxin some time in 
S| the days prior to her death and that it was there 
6| but it had no direct relevance to her death, you 
7 | could argue that — well, you could argue that now. 
3 | My problem with that is I have 
| objective evidence that digoxin is there, I don't 
: have objectivexevidence that her shunt was occluded; 
a and so that weighing all things as best I could, 
11 T have to any that there was a probability that 
12 digexin was related to her death. 
13 OF VYousare then. Doctor, in 
14 assessing those two possible explanations I take 
5 it swayed by the concentrations that were found in 
the tissues? 
16 
A. I"m not swayed by the 
bs concentrations found so much, although they are 
18 fairly “high... Li oulwere er erpRering, Inthe 
~ AD fresh tissue, but because of the problem of 
20 interpreting a ‘concentratton in the tissues that 
4 I referred to yesterday, 1 dont think © can place 
92 a quantitative value on those, but they do say that 
clearly digoxin was there and 1t was there in the 
= tissues and in a number of different tissues it was 
24 


there in all the tissues in which it was measured. 
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TORONTO,-ONTARIO 


So I have to accept'that etwas 'there inva’ child) who 
had never received digoxin, who could have died from 
another cause; i.e., the shunt occluding, but I have 
no objective evidence of that. So I guess I have to 
go -- what I am telling*® yourtsmooking ater! the 
possibilities I felt I had to make my probability 
judgment based on the objective evidence. 

Oy Well, doctor, we know what 
you have said, that in the exhumed tissues that were 
tested at the Centre for Forensic Science at least 
three of those specimens were tested both on the 
RIA and the HPLC methods and in addition by mass 
spectrometry, and levels were found - those were 
all heart specimens plus chest fluid - and the levels 
range from 225 nanograms to 667 nanograms. 

DOV IMRaveste Lhenye doctor that in 
your view the only signi fveancer’ that cantbe attached 
to the concentrations that were found in the exhumed 
tissues and in all of the exhumed tissues where it 
was found, is that it confirms that’ digoxin wes 
present inthe eniid: 

ita Yes, that is correct. 

On AlneriGht: 

Doctor, you have referred as well 


to the serum potassium level that was recorded for 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman 
TORONTO, ONTARIO 
dime... (Cronk) 


this child on the Mayvitomitertdeath, tardlevel toi] t4y 

Are you familiar with the serum 
potassium levels that were earlier reported ante 
mortem during the life of this child? 

A. I have looked at those and I 
have her laboratory sheet here if I can put my hands 
Ory Ae} 

Ore Well.» tachelp frouztdoctor, 
those levels are recorded in a number of places in 
the medical chart}?.but to®help you, on the’ day of 
her admission to the Hospital the potassium level 
was 4. 

Tt «fluctuated thereafter right 
through until the day of her death, but on December 
14th, for example ere waseceror 

Theinext day it was’ 3.1. By 
December 17th there were two levels taken: The 
first was 3.9, the second 4.6. December 18th it 
was back to 5 but then down later in the day to 4.5. 

By the time we come to December 
2lst the level is up to 5.6, but a second reading on 
the same day showed 3.8. 

The day before her death, on 
December 22nd, the reading was 4.8, and as you have 


mentioned the reading on December 23rd was 7.4. 
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ANGUS, STONEHOUSE & CO. LTO. Kaul timan 
TORONTO, ONTARIO ' 
ar .er. (Cronk) 


I suggest to you, doctor, that those 
levels throughout the history of the child during 
life indicate that her potassium was fluctuating 
up and down for that ten-day period. And indeed on 
at least one occasion reached a level effectively, 
or at least nearly as high as the one that had been 


achieved on the morning of her death. 


A. Well, except for the level of 
Gen 

QO. &xiGis 

A. 6.6, those others I would 


interpret as fluctuating within a normal acceptable 

range, and so I attach no real significance to them. 
But what was the date of the 6.6? 
OF December 14th, doctor, the 


day after her admission. 


Ays Right. That was when she was - 
OF Two days old. 
A. And fairly sick and had not 


been operated yet and was somewhat cyanotic, and I 
don't know the conditions under which that was drawn 
either, whether or not it was hemolyzed because 
hemolysis can elevate serum potassium too. Soix 
would have to look at that one value. But other than 


that one, up until the one drawn during her 
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resuscitation it appeared to me that her serum 
potassium concentration had been essentially normal. 

O% im takewttathesvalue.of «6, 6; 
though, doctor, is of concern to you? 

A. Yes, that would be of concern 
if it was confirmed. It is not unusual -- 

THE COMMISSIONER: Would the assayer, 
if you like, would he know whether the sample was 
hemolyzed? 

THE aWLINESSsiweVes.-~Y@S;,he can 
usually tell by looking at the serum because it has 
a pinkish reddish colour to it. 

THE COMMISSIONER: Well, quite 
often they say slightly hemolyzed or something, and 
I don't think they didpanythis instance. 

THE WITNESS: In the absence of that 
note I think we have to accept that it was -- 

THE..COMMISSIONER: That it was not? 

THE WITNESS: -—- that.it was a 
satisfactory specimen, and then we had to look at 
what was the baby's renal profusion, how much 
potassium were they receiving in their intravenous 
PLL, eit any, and whether or not it wasS a consistent 


change. 
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1 
2 Significance to an isolated elevation of potassium 
3 in a sequence of potassium measurements like that. 
4 It is not unusual in the patients’ that I see in the 
5 hospital to see in a baby an isolated potassium be 
high. 
6 
What we do when we see that is 
“ usually you look at what is the baby's kidney 
6 function, what is his other clinical condition, how 
2 was the sample obtained, what is his kidney function, 
10 how much potassium is he receiving, and then if we 
11 don't have -- we usually repeat it also. If it is 
12 a consistent trend we have got something real. But 
re if I°don't seé a°consistent trend I usually discount 
it as not being a real problem. 
si THE COMMISSIONER: I take it back 
= because if -- 
16 MS. CRONK: Well, Mr. Commissioner, 
t7 . T°was*just going stovpeint that outst 
18 Ox BRAYTDLEEN/SE, AOCtOrF*which 
19 should be in the medical record that you have there -- 
4 THE COMMISSIONER: 78B and it is 
attached just between pages 97 and 98. 
a , THE WITNESS: What page is the 
ae medical record? 
23 MSY CRONK?9'Q. Th eThateis!the 
24 
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difficulty) wlthishanbansert, idector< 

THE COMMISSIONER: Just before 
page 98 on mine. It may have been put in yours the 
same way. 

MS i.eCRONKs tOe8 n&ificyounlrookcabrthe 
third pagecof vEzhibitnssB}idector, Tyou Wwilleseenthe 
potassium level taken on December 14th was 6.6 as I 
have suggested. 

A. Right: 

Os But above, two entries above 
the recorded level is a footnote B, and if we look 
to the bottom of the page there is an indication that 
the sample was hemolyzed. 

A. RAG iG. 

MSs .CRONK 25 TNow7 rasrGbwrecalli it; 
Mr. Commissioner, and I will check this, but as I 
recall it, Dr. Ellis" evidence was that all of the 
results in a particular column reading downwards -- 

THE COMMISSIONER: Yes, yes. 

MS. CRONK: —-- had to be read as 
applying to the same sample. 

THE PEOMMISS LONER? ooves.orCan you 
teliame something about the hemolysis, how does it 
affect the potassium? 


THE WITNESS: The potassium -- most 
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1 

2 the potassium in the body is inside cells. 

3 THE COMMISSIONER: Yes. 

4 THE WLINESS ss Very little, of.it is 

5 outside the cells, so the potassium concentration 

: inside the body cells is in the neighbourhood of 
130 milliequivalents per litre. That’s,the'con- 

é centration, sein serum it as normally around 4 milli- 

8 equivalents. 

9 When you hemolyze a blood sample 

10 that means you break up the red blood cells and they 

11 contain a great deal of potassium inside them, and 

12 when you break them up it releases potassium into 

i the serum, and this erroneously elevates the serum 
potassium concentration. 

a THE COMMISSIONER: How is it broken 

i up? What happens in the process? 

16 THE WITNESS: The most common thing 

17 that happens is in drawing blood from a small 

18 infant. like this #te»rsyGechnically.diffacult. many 

19 times and frequently it is done by doing a finger or 
heel stick and squeezing the blood out and collecting 

as it insascapillarvatube,, gingithe process of doing that 

at it is easy to crush some of the red blood cells and 

2 cause them to break up. 

23 Another mechanism that does this is 

24 

25 


ae ad ~ 


a} Gpae sist ev seam 
ceigsdtoonod mot RAHAT 7 4 
ho bogrewodduran and nb ak 
anuo og ae" tant any Te te 


st 


~titin } brevets ¥Lisirien et +5" 


paca} if T 
7 


heute bootd f 3 Lome eet diol oe 


varia obs alioo, Loose Ba eae qe. if EN ; i 
_ aati e a 
hits saath Abs eiTs mu teBbto, ie. we 2 ss a th Gate 

F “ _ 
gine i heasneoy enaiha iar, 4 ae, walle 3 OF she at 


mei 4 
mifsoe of Role VENA yieve shoes cy hig mart 


ok extnopn mt 


aed deh WOH 2Re iO TRALMOG Hy 


“pesoo ny, "ee ne voce si = 

nate conned, Seon Sat 72a a0 ; vo at 

tise io ment ‘bogie pr iweb, ae ah -ensaiait 664 iva 

‘dom tieort ith yf leniadasd et ti aialy pALL tater rat 

an qayirks’ se) poole Ye) eteh as at bapouigirst balm tt 
aid sou DLO a) Sitsogae howta ve ott iaoadiie aoa ‘dbkse eee 
24% 2ncGh 2b Se23as8 ons Te: ~atlus Hanh ay it 
ine Bifep boald bos cyst "6 BIhO® | Pore oY ce ch oe 
cht acaeded wea unig 


a) ido 6b? ans neineioam sor JOnk 


E8 


24 


25 


ANGUS, STONEHOUSE & CO. LTD. 
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drawing the blood sample through a very small 

needle which is commonly used if you do a vena puncture 
in a baby to obtain blood. The common procedure is 

to use a small gauge needle in the vein and@ because 
their veins are so small and fragile pulling the 

blood through a small gauge needle can break some of 
the cells too, 

Those are the mechanisms that 
commonly acoount gor this: 

THE COMMISSIONER: In any event 
one would always know? 

THE WITNESS: sYour;: laboratory can 
see this when they separate the cells from the serum. 
If there has been significant hemolysis some of the 
hemoglobin in thei cellsyspills into the cells and 
gives it ‘a pinkish colour. 

THE COMMISSIONER: Of course, they 
separate the cells,in order to create serum? 

THE WITNESS sig kaqghe .nRight. 

MS .c GRONKee ©. Doctor , addin that 
sample had not been hemolyzed I take it there would 
be a continuing concern in your mind as to what could 
have caused a level that high? 

ACs Particularly if it persisted 
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1 
2 hemolyzed sample I discount that number: It is not 
3 a valid measurement. 
4 0. Doctor; sl Nasknyoustoobumn tho 
5 page 101 of the medical record. The next highest 
ante mortem potassium level I have suggested to you 
as measured on this child was 5.6'on December 21st. 
: Do you have page 101? 
8 A. Yes 
9 OF HEivionu leokh ,docton, horthe 
10 column dated December 21, 1980, second to the left, 
11 second from the last reading on the right. 
12 A. Yes, I see it. 
Oy We see there the reading of 
13 
Ee One 
14 
A. MES. 
1s On And once again, doctor, we 
16 see Footnote A. 
We A. Yes. 
18 Or hEtwerhookrtostherbottomlot 
S49 the page it appears to suggest that that sample as 
well may have been hemolyzed. 
~ A. Thatkers icOLvrecn. 
a 0. If we turn to the immediately 
. next page, doctor, we see recorded there two 
23 potassium readings: One on December 22nd, the day 
24 
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ANGUS, STONEHOUSE & CO. LTO. Kauffman 5590 
TORONTO, ONTARIO : 
dr.ex. (Cronk) 


before the child's death, the reading was.4.8. 

Ae Yes, 

On THEVERLS NOgtndicatilon with 
respect stoythat sanple, doctor; sas sto.whether or .not 
it was hemolyzed. 

A. Thawte 26 2correct.. 

Or We see the sample to which you 
have referred us which resulted in a reading of 7.4 
on the morning of the child's death, on the morning 
of ther23rd. 

A. Yes. 

Or THetniseycase,-cdoctor,, there is 
a Footnote C.. Do you see; that? 

A. YES 

Os And the indication is that that 
sample was not hemolyzed. 

ie ThotetsiGOLeect. a.) assume 
the laboratory put that note -- I assumed the 
laboratory put that note there because the level was 
so high they wanted to make sure that the physicians 
knew it was not hemolyzed sample to help them in 
their interpretation. 

. One dmaWe lls lecan “tespeaketouwhat 
they were intending to convey, doctor. 


Doctor, assuming as the biochemistry 
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report has suggested that that reading was not taken 
from a hemolyzed sample, is there any explanation in 
your view having regard to the clinical course of 
the child as to why her potassium level might have 
been elevated to that extent on the day of her death? 
A. As I said, that sample was 
obtained after her arrest and approximately ten 
minutes into her -- 


Q. Tv “se Colts 


A. -- resuscitation effort. 
Os That being the case, doctor, 


you have told us that obviously in your view you 


considered that level to be consistent with digoxin 


intoxication; is that correct? 


A. Piatt es COLTeCts 
Oo. Absent digoxin ‘intoxication, 
doctor, is there any other explanation which you 
as a pharmacologist can posit as to why her serum 
potassium level might be elevated in the circumstances? 
A. Yes. I think there is another 
explanation that one has to “consider, and that is 
that she -- also if you look in that same column, 
her blood gas measurenents, her pH was 7.16; she 
was quite acidotic, “which ts” consistent “with her 


having shortly before that a cardiac arrest and having 
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ANGUS. STONEHOUSE & CO. LTD. Kauffman 5592 
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undergone resuscitation efforts. 

Acidosis can cause cells to -- 
potassium to move from inside the cell to outside 
the cell because it exchanges hydrogen ions which 
are what cause the acidosis. So when you have a 
high concentration of hydrogen ions they tend to 
exchange into the cell for the potassium and that 
forces some of the potassium out of the cell. So 
that acidosis could account for elevated potassium. 

In addition one has to consider 
that under these Banu unions She probably at that 
point in time was somewhat hypoxic. In other words, 
her oxygenation was not very good, and she was 


undergoing resuscitation efforts with some potential 


‘trauma to the myocardium associated with that. 


So one has alternative explanations 
for high potassium, and particularly the acidosis 
L.. think pis..signiftacant, here- The others are 
speculative but we do have documented acidosis at 
the same time. 

So I think we have two reasonable 
alternative explanations: One is potassium was 
elevated because “Of: acidosis associated with her 
arrest, and that it could be a part of digoxin 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman 5593 
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Gy Thank you, idoctors 

And, doctor, if we assume for the 
moment that the potassium level was elevated by 
virtue of her acidotic condition, I take it we can 
agree that that could be the case quite independent 
of any interplay by digoxin? 

A. It could be, yes. 

Oe Doctor, Lteis icheartfrommwhat 
you told us that on the basis of the information that 
LS available to you, you concluded that this child 
had clearly received digoxin during her life. 

Can you tell me, doctor, or perhaps 
I could "refer yor spectiically, doctor, to page 9 


of your first reporting letter to Mr. Wiley and 


discussion concerning Stephanie Lombardo. You 


appear to conclude from the language of your report 
that she received a substantial dose of digoxin 
either by error or Bntentionally prior to her death, 
and further that the digoxin probably contributed 
to her death. 

Do, you see that, doctor? 

A. Yes, I see that. 

0, “Thesthird paragraph: 

TS Your View, GCOCtOL, that: she 


received a substantial quantity of digoxin during life? 


ad 
i _ : 
& 7, 
. 

re Ys eT 


stoasad yhOYy ‘ae Or > a 
eff4~y7or durian f aw 42 a re! Roe 


’ ‘ 
yd boduvelor saw Level mdpearor . 


ens aw SY seas] or or ws edsenadl 


| ‘A rey ut eeton ‘on pang sant, ao b hires ae 
| - 
| 


‘tserngely eae 


binos 3g of 


a jt qed ong 2 
wis Lend ety eds mn 
: bebylonon OV. ¥oy OG sta 
ohh fahiaset sans ta | 
an ery Rhy t 4 Gy ae | ; 7 ct . 
,ratpob ,.y il soattrpegs. bay ener Bilwon T sei 
of $t201 ~onheteqed seat) wey to 
weyers patasonee: tobeeunate i 
dant. ol pecs abyietes oF xssaqe a 
Iiitaniedws a hevianex one Inia hs 
viledoimietet te a6sae gt denats (ti 
Jidtutiow: ¢ieeonib eta) Sats seottga 5as at 


we 


tyne ‘wel od Vai 
ivsoeb .@BAs one coy ot 
: a 7 
uta ooe I yeav vr 


| oe ;* 
| qnnpeieg inidy off % \45e 


: 7 
sim gard .xetsoh qwesv pneee a aks 


band ottivh nixopit to. vatsang & FY i 
_ ay 


= 


23 


25 


ANGUS, STONEHOUSE & CO. LTD. Kauffman 5594 
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A. Yes. And let me explain my 
use of the word "Substantial" there. 

For one, I wasn't selecting words 
to defend them a year later in another hearing, but 
I did use the term advisedly at that time. "Sub- 
stantial" has more than one meaning. It has a 
quantitative meaning implying a large amount. It 
also has a qualitative meaning implying not being 


illusory but being true, real, substantive. 
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fr was using rte rn cits Situatrom it 
a non-quantitative sense to imply that I thought that 
She had truly received digoxin prior to her death 
and that the measurements that were made clearly 
indicated that digoxin had been administered. 

oO. Well, Doctor, were you in 
this case, based on the data that was available to 
you, able to make any estimates in a quantitative 
sense as to either the minimum or maximum amount of 
dose that might have been administered to the child? 

Ae No, there really wasn't adequate 
data to attempt that kind of exercise in this patient. 


On T take rt then, Doctor, that 


when you read your report and the references contained 


in it to the child having received a substantial dose, 
we would not fairly conclude from that that you were 
directing your mind to tne amount of “the -drug “that 
she may have received? 

A. No, I intended no quantitative 
meaning to that word when I used it. I was trying 
to convey the meaning of it being true or real, the 
fact that she had received digoxin, a qualitative 
Tmplication. 

ole Doctor, whatever the amount of 


the drug that she received, I take it we can agree on 
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the basis of the record that it would have been an 
unprescribed dose for this child? 

A. That is correct. 

Dh. Doctor, you told me earlier 
as well that it ‘is’ possible, ‘I’ believe youvsaid: it 
could be argued that the child might have received 
digoxin during her (pre? andiitthat Wi idid mot phay- any 
part in ‘her "déath’. W'Dorl thave ‘that? correctly? 

A. iW irthiuniwcthat hierea ipesstbs lity 
we have to look at, yes. 

Ol We know in this case, Doctor, 
that Stephanie Lombardo was admitted to the Hospital 
for Sick Children on the day of her birth, December 
13th, and that she died some 10 days later on December 
23rd. Dr. MacLeod has testified before the Commissione 
as to his view that an administration of a dose of 
digoxin to thistchilamatsanyrpointPanhthe 10 days 
prior to her death could account for the concentrations 
of digoxin found in her exhumed tissues. You know, 
Doctor, what the concentrations were as reported by 
Mr. Cimbura. Given those concentrations, Doctor, in 
your view could the administration of one dose of 
digoxin at“any tod nieaelm theea 0 days in this child's 
life account for’ those’ levels? 


MR WSCOTT : i understoodsithe,Doctor 
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1 
2 to say that he couldn't make a quantitative assessment. 
3 THE COMMISSIONER: No, about the 
4 amount? He couldn't make a quantitative assessment 
5 about the amount that was distributed. But the 
6 question is, could at any time, whatever amount was 
distributed at any time during that period account 
i for the amount that was there. That's legitimate, 
: isnt 20. What, sawroncowitietaa tc? 
9 MR. SCOTT: I would have thought it 
10 was the same thing. I understood him to say, perhaps 
11 he can cléar 2tlup Eoxrius very gquickly,..that.thougn 
12 he could tell us that digoxin was present in the 
13 exhumed tissue and he was able to conclude that it 
had been administered during life, he was unable to 
it make any comment about the quantities. That was the 
rE point of the discussion or the substance. 
16 THE COMMISSIONER: Perhaps he can 
17 tell it - perhaps he can tell us, perhaps he can't. 
18 MR. SCOTT: che.point I am. making 1s 
~ 49 that if he is unable to tell us about the quantities, 
20 is it fair to ask him to comment on someone else who 
has told us about the quantity, who has given their 
4 judgment about the quantities. 
ag THE COMMISSIONER: Perhaps the question 
23 needn't have been worded that way but the question that 
24 
25 
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Kauffman, dr.ex. 5598 
(Cronk) 
is being put to him is relatively simple. As 


far as you know, can you help us, perhaps you can't, 
as to whether it could do that, whatever dosage was 
given, was given at the beginning, at the middle or 
at the end or not? 

MR. SCOTT: Well, I like the way Your 
Lordship put acG7) can: you help us or can't you? 

THE COMMISSIONER: Probably by the 
time we get finished phrasing this question you won't 
know what it is. 

MSmsCRONK:| “Bur Lt 2s) Improving, 

Dr. Kautiman seh eetsminprovind.: 

THE COMMISSIONER: If you can help. us at 
al} On thatequestron, -cO;eanad, art. you’ can ut, don’t, 

THE WLINESS: ~Okay. Do you want to 
rephrase it before I address it. 

MS. CRONK: I think the Commissioner 
dads 

THE COMMISSIONER: What I would like 
to know from you, without reference to anyone else, 
can you help us as to whether - how long was this 
child in the, Hospital, L0scays, was it? 

MS. CRONK: Ten days, sir. 

THE COMMISSIONER: Ten days before 


death. Can you help us as to whether or not whatever 
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dose of digoxin was given to him, could have been 
given at any time during that period? 

THEGWHEINESSee Thatiisnverysdifgicuit 
to answer. Let me back up a little ways and then 
try tasrespondntoelt< 

THE COMMISSIONER: Yes. 

THE WITNESS: One of the pieces of 
information that would be helpful in trying to address 
that would be what was the rate at which this 
particular infant was excreting digoxin at that point 
in time. We know that the rate of elimination of 
most drugs is slower in the immediate newborn period, 
such as this infant was, than it is when they are 
threetortrour or five or isix months old or older. 

So, we have to make some estimates as to what the 

half life would be in this child. We have a broad 
range, and we have mentioned that earlier. bl Vou 

can accept a half life of a: day and a half’ whitch is the 
range described, middle of the range that is 

described, or 36 hours, then we can say that in 

36 hours after the dose, whenever it was administered, 
half of whatever was given was gone, only half was 
heftvichadtseishtheadedtnation of eehadfidilifetedinotwe 
halfelivés;hoxrk 72thours) threerquarters ofawhat 


initially was there would be gone. So, if we can 
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accept a halt lite of 36 hours we can say that in 
72 hours very little, at the most a quarter of what 
initially was there, would be remaining. So, with 
the kind of concentrations in all the tissues that 
are described here, given that they are from exhumed 
tissue, it is hard for me to accept that the dose 
would have been given longer than three days, let's 
Say, prior to her death. It is virtually inconceivable 
to me that she could have received a dose 10 days 
prior to her death and still have digoxin distributed 
in all these tissues to this degree. That's about 
the best I can respond to you. 

Ox Doctor, two points flowing 
EO nc aan 

MRe- HUNU2 ff LI may interrupt before 
my friend continues. 

Mow CRON Ll sam SOrry. 

MR. HUNT: It was my understanding as 
well that Dr. MacLeod in giving his evidence did . 
indicate that a therapeutic dose given at any point 
in 35 days preceding death would result in the 
findings that resulted from the analysis and I took 
my friend's initial question as being directed to that 
issue, ~P*thinkyat would be: relevant to fear Dr. 


Kauffman's view with respect to Dr. MacLeod's evidence. 
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THE COMMISSIONER: I think there is 
nothing wrong Duc I think betore we do at 12 2t as 
going to be directly related to what Dr. MacLeod 
said we had better have the reference. 

MS. CRONK: Well, that was the 
reference I was about to give that Mr. Hunt has 
risen on. 

THE COMMISSIONER: Do you want to 
read it then. 


MS* CRONK? “fe ws found in “Volume -64 


of Dr. MacLeod's evidence at page 4279. It may well 
be ‘that: Drew Kautiman w0sn.t in @ position, co Nelp us 
Wi ths thus, sds, ee ueetCOn Dicer Lint. a CONLeGr tC, tit. 
Lamek was discussing with Dr. MacLeod three of the 
four children for whom digoxin had not been 
administered. He was talking about Jesse Belanger, 
Stephanie Lombardo and Jordan Hines. The original 
question was put to him with respect to Jesse 
Belanger and then following questions with respect 
to Lombardo and Hines. This was the question on 
Belanger at page 4279. 


THE COMMISSIONER: Well, if’you want --- 


MS. CRONK: It has no meaning, sir, 
unless I read the one for Belanger and then read the 


one for Lombardo. 
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(Cronk) 5602 
1 
2 MR =“SCOTPSt Well, you really have to 
3 read about 10 pages, isnt itileasiersto let ithe 
4 Doctor read it himself. 
5 MS. CRONK: Well, with all due respect, 
P I would like to put the questions to you. 
THE COMMISSIONER: You do it whatever 
“ way you want. 
8 M55 CRONKt Andiadt)yousfeelnithbais 
? inappropriate, Mr. Scott, you can make your objections. 
10 THE COMMISSIONER: iMrmicnts bey be 
11 better to save the question until after we have dealt 
12 with Belanger as well, that's all, but you do it 
13 whatever way you want to do it. If you would like 
to ‘hold’ that *oft,+earindg at mind “thateMne Hunt,.is 
i coming right after you and if you want to leave it 
1s entirely alone he can handle it. 
16 MSS -CRONKs Well ~isiv, /. have no 
Ae | objection, sir, because when I came to Jessé€. 
18 Belanger it was my intention to put a like question. 
~ 49 MRE«HUNDTS: ODrehKanfiman isn’ trouxr 
clrient; Sire 
20 
THE? COMMISSIONER: er Oh; noswdyknow, but 
= the rules of this game you come next. 
oe MR. HUNT: Based not so much on the 
23 rules of the game but the rules of the last witness 
24 
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that was here we come next. 


THE COMMISSIONER: | Yes,.AWelL., Dabhank 
everybody agrees to that. All right, pyouycarryion 
now and do whatever you were going to do. 

MS. CRONK: Well, we will deal with 
the matter with respect to the three children at once. 

THE COMMESSTONER: All right. 

MS. CRONKs)y tisholld msk. yon. Dic. 
Speilberg - Dr. Kauffman, I apologize - have you read 
any of the evidence of Dr. Speilberg? 

A. Yes), iphave wead. part, of 2 . 

ae Have you read the part which 
pertains to the possible administration of digoxin 


to these three children, that is, Stephanie Lombardo, 


Jess.© Belanger and Jordan Hines? 


Ae I believe I have. 


Ore Allright. ..Doctor,, youyhaye 
told us two things with respect to Stephanie Lombardo, 
as I understood it. One of the pieces of information 
you said which you needed was to know the rate of 
elimination from the child in order to answer the 
question that i asked of you. You have, however, 
told us that the rate of elimination is usually slower 


in the newborn peri6d. Do I have that correctly? 
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(Cronk) 5604 
i! 
2 A. Aiat sk citew Rie oleh ab a2 Vek ee 
3 Oe Tips. Cilla, -DOCLOr, Wa KiOW 
4 was Only 10 days of age at the time of her death. 
5 Can we reasonably infer from that that her rate of 
j elimination would be much slower, for example, than 
a child who might be 30edevs of age, or a child “who 
: might be two months of age. 
8 Pits All other things being equal 
] that would be a talc assumption, ves. 
10 QO. And:as well, Doctor, you told 
1 me earlier that quite apart from the issue of age that 
12 the rate of elimination that might apply to a newborn 
re could as well be influenced by the renal function, the 
kidney functions0f, the chitd., Do IT have tharvycorrectlyr 
es A. Thats 1s correct. 
15 Os Aid ragii. “Was: there: in this 
16 case, that is, the case of Stephanie Lombardo, Doctor, 
17 ~ anything which you perceived on the basis of your 
18 review of the medical records to suggest that she 
oe Ki was suffering from any degree of renal impairment or 
kidney difficulty? 
A. Let me rerer to ner rav0racocy — 
= the sheets that I hes The usual measure of kidney 
ee function is the blood urea nitrogen which is indicated 
23 by BUN on the laboratory sheet. 
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Oe ian SOrry, DOCtOL, are. you 
referring to a particular page in the medical record? 

re Well, that is what I am 
referring to. I am referring to some copies I made 
myself of the laboratory sheets. Maybe I should use 
the medical record. Can you refer me to the 

THE COMMISSIONER: Reference is at 
102 and at 100 and also Exhibit 78B. 

THE WITNESS: On Exhibit 78B on the 
column labelled 13 December there is a BUN result 
given as 10 I believe. 

Mo. “CRONK: Oy Lam -SOLEyY, DOCtOr, 


I am having some difficulty. 


Ae Ons ExhibLet 78By. the right. hand 
column. 

OF Yes, I see, Doctor. 

As There is a BUN value reported 
as 10. That 1S within a range of normal for a newborn. 


On page 100 under the column 18 December there is a 
BUN reported of 7, which again indicates normal newborn 
renal function. 

On page 102 on 23 December there is a 
BUN report of less than 5, which again is acceptable 
as normal: 


THE COMMISSIONER: I am sorry. How coul 
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less than 5 because less than 5 could be zero. 

THE WITNESS: Well, surprisingly 

sometimes the newborns have reported zero. 
| THE COMMISSIONER: On; Lb see. It is 
the high one that we worry about? 

THE WITNESS: Yes, it is the high one 
you worry about. If it is above 1B or 920, Them you 
start suspecting that the kidneys aren. t working as 
well as they should. So, in answer to your question, 
looking at the laboratory results, I see no evidence 
in this’ babyothat tnere wes any compromised kidney 
function. 

MS. CRONK: Q. Are the BUNs, Doctor, 
in your judgment, the major indicator of the state of 
renal functioning. 

A. Mis os the major piece of 
information available on these sheets, yes. 

Corollary supportive information is the fact that 
the potassium was normal throughout this time until 
the latter sample was drawn. 

0; Doctor, you have told us that 
you were able to in this case based on the information 
available to make ane calculations concerning the 


possible dose of digoxin that may have been 


administered to the child. You did however comment 
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KAapernan, “Oren. 
(Cronk) 2607 


im your report, as’ © wncerstang 2t, es to the 
possible route of administration, is that correct? 
L refer yon to page.9, Doctor, in the last paragraph 


of your report. 
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ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO ar.ex. toronk) 
A. Veos . tid, 
Q. You indicate: 


"Because of the condition of the 
infant it is more likely the dose 
was administered intravenously 

Pather woven ora line 

Do you see that, doctor? 

A. aie Soe Guts 

QO. Gan-you. Nelp: us;,,doctor, as 
to the basis upon which you reached that conclusion? 

AS I think the reason I said 
thatuwas that.ly felt, that because of her, cyanosis, 
some minimal problem feeding, occasional vomiting 
and so forth, it would be somewhat difficult to 
get an excessive dose of digoxin into her orally. 

I thought since she had an intravenous line running 
that it would have been easier if it was given to her, 
if administered by that route. I think that is why 

I said it was more likely. 

OO; Pes skesl ty then, oo0cror, shat on 
the basis of the information that is available, and 
recognizing the data. that, we do not, have, it is 
as well entirely possible the dose could have been 
administered orally to this child? 


1 Yes, I think that as ,possible. 
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I was simply trying to give a feeling - in my 
judgment at the time between those two alternatives 
what the more likely one was, but I think ,it could 
be possible to give it orally. 

Q. DOCTOL;, May we turn then: to 
the case if you will of Jesse Belanger. Once again 
in your miscellaneous section of your report you have 
expressed the opinion that there was a high probability 
that digoxin intoxication contributed directly to the 
deaths ofa this. childjathat’-is" at! page’ 12° of your First 
reporting letter, doctor. As I have asked you 
before,I would in this case ask you the basis upon 
which you formulated that opinion. 


A. Here again was an infant who 


was “admitted sshoroly sabter*birtn, “at “two days of age 


with severe cyanotic heart disease with a single 
ventricle and a hyperplastic artery going to the 
lungs. He had a shunt placed to try to relieve the 
cyanosis several days after he was admitted, on the 
23rd of December, and again was transferred to 7G 
from the Intensive Care Unit. 

This child also had some persisting 
conditionjahis heart problem, post operatively had some 
persisting lung problems which were as near as I can 


tell from the chart causing problems up to the time of 
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his death. He had, when he arrived on the Ward 4A/B 
on the 28th of December, five days after surgery, 
decreased air entry into the* left lung. He was 
reported to have right upper lobe atelectasis and 

I think some left upper lobe atelectasis. He had 
what were described as adventitial breath sounds 

and streaking in the upper lobes on x-ray. He had 

a lot of difficulty with his ‘calorie intake. His 
urine output was described on the 26th of December 
as being low. It was necessary to feed him by a 
feeding tube because he was not feeding well. Then 
suddenly on the 28th he was described at 1830 as 
having an irregular heart rate, being dusky, his 
respiration suddenly went up and became, up io mmsi0 
and became shallow and this was during the tube feed- 


ing. His heart rate decreased and then he had a 


‘cardiac arrest and underwent resuscitation efforts. 


This was I believe approximately five hours following 
his transfer from 7G to 4A/B. 

Again one of the impressive pieces 
of information in this infant that he was not 
prescribed digoxin any time during his life. However, 
he did have digoxin present in his liver and a 
sample of skeletal muscle and exhumed tissue. The 


concentration I believe repertedorn skeletal muscle 
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was 43 nanograms per gram, and in liver it was 253 
nanograms per gram. The only abnormal laboratory 
values that were recorded were an elevation of the 
blood urea nitrogen and a drop in his calcium 
concentration in his serum on or about the time of 
Surgery, but these returned to normal long before his 
death. So that at the time of his death I saw no 
evidence of decreased kidney function and his 
calcium concentration was back to normal. 

My judgment on this child that he 
probably died as a result of digoxin again was based 
on the description of the events surrounding his 
death, the clinical description and the presence of 
digoxin in his tissues when he ostensibly had never 
FeCel ved (d1gOxs nara ng his life. 

OF Udatshelye \Zorb laa elelenm(ena 

With respect to the concentrations 
found in the tissues of this child, once again we 
are talking exclusively about exhumed specimens isn't 
that correct? 

A. tiotoeLs sCcOrLect. 

OF And the concentrations that 
you have indicated in the liver specimen was 253 
nanograms, and in skeletal muscle 43 nanograms 


according to Mr. Cimbura's toxicology reports. Do 
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those concentrations, doctor; ,inithiscase ttelll “you, 
or help you to draw any conclusions other than that 
digoxin was present in the body of this child? 

A. NOP again thatriscrneally all 
we can say in terms of the digoxin itself is that it 
was there when it shouldn't have been. 

0. Do they assist you in any 
way, doctor, in assessing whether or not digoxin 
intoxication contributed to this child's death? 

A. Not by themselves, no. 

®% Was there any other feature, 
doctor, other than the clinical condition of the 
child that you have described, that in your view was 
helpful to you in reaching your assessment that 
digoxin intoxication had probably played a part in 
Chistchild#s deach? 

A. No, I really didn't have any 
objective evidence other than the description of 
the terminal event in the chart. 

Oe Goll taketie, doctor fiwevare 
really talking about simply those two things? Pirst 
of all the presence of digoxin as confirmed Ln your 
view by the concentrations in the exhumed tissues. 
And secondly, the terminal events in the chart? 


A. Yes. 
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1 
2 Ow Doctor, with respect to the 
3 terminal event sustained by Jesse Belanger, was there 
4 anything upon which you placed particular significance 
5 arriving at the conclusion which you reached? 
2 A. Pardon me a moment while I get 
some notes, I may be able to answer you more Ssuccinecly 
é that way. 
8 Oe As well, doctor, the medical 
Y record is Exhibit 79 should you care to have reference 
10] CO. 1 
11 A. in general it is what 1 just 
12 said; from reading the medical record it appeared to 
; me that the death was sudden; it was somewhat un- 
expected; and that the symptoms described in the 
Ms chart were those consistent with a digoxin-induced 
MS death. I am looking for -- to answer you more 
16 specifically in terms of the actual symptoms I will 
17 have to refer to the -- see if I can find the 
18 description of that event in his. chart. 
19 Os Well, doctor, it is approaching 
the time when perhaps we can take our morning break. 
” A. Okay. 
21 
Oy And 1 would ask you 2£ you == 
22 THE COMMISS IONER: You always seem 
23 to find some way to destroy the benefit Of the break 
24 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman 5614 
TORONTO, ONTARIO . 
drrex (Cronk) 


for the witness, but I hope you won't be too long 
in SOrtang (eae soul, 

MS. CRONK: Q. Perhaps if you look 
at the progress notes. 

A. Powis Look tt un ana see LF 
I-can locate the progress notes. 


MS. CRONK: Thank you. 
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ANGUS, STONEHOUSE & CO. LTD Kauffman, dr.ex. 
TORONTO, ONTARIO (Cronk) 
1 | 
aI 
H/EMT/ak ---Upon resuming. 
, THE COMMISSIONER: Yes, Miss Cronk? 
fl MSs 2CRONKS O. Dr. Kauffman, have 
5 you had a chance to look at thermedbhcalorecordsof 
6| JéssesoBedahger over, then breake 
7 || au eed iehavei hadbatchancecto 
| refresh my memory and look at parts of the sharts. 
| Or HOckoxr, i Gannyourn tellomeothen, 
c 
°| please, what features in the clandecalacourse of this 
ad child or what features amongst the terminal events 
11) led you to the conclusion which you reached regarding 
12| the involvement of digoxin? 
13 A. LeivouLkurcn<toapagessenof 
14 Ehepeharttnm 
OF Mes, tDoebore 
5 
A. We start seeing the notes 
" written two days prior to his death, and I suppose 
“ we can go back earlier than that, but I didn't select 
18 “Gndorsoebecause aMthink this Ps eConsistent.-+He 
1 was over - approximately five days after his 
20 surgery was - [Obelrevesonvam hewrong about® those 
4 dates? 
97 THE COMMISSIONER: December 23rd? 
THE WITNESS: £LeENTA (Dew NSticorrect. 
y He was operated December 23rd and he died December 
24 
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ANGUS, STONEHOUSE & CO. LTD Kauffman, dr.ex. 
TORONTO. ONTARIO (Cronk) 
1 
2 
H2 | 28th, so during those five days on the several 
‘ wards he is consistently described as stable and 
*] doing well. 
5| For example, at the bottom of page 58 
6] of the medical record on 26 December a note is made 
7 | that the shunt murmur is breScne with both systolic 
3 | and dystolic component; the oxygen has increased. 
| On page 59 and if you want to look 
: at a - if you want to bring up anything else 
My that is fine. Gnamiguet* pointing! out the: highlights. 
a“ On Team? sit: lAchere, | Doctor. 
12) i Okay. Sinus in the mid- 
13 page 59 there is a note that is cardiac status, 
14 sinus rhythm rate is 150 to 175, blood pressure 
15 88 to 100. His urine output was low at that point 
but his cardiovascular status was fine and stable. 
- Later on the 26th he is described as 
a being in no distress although he was having 
13) respiratory symptoms, but in spite of his atelectasis 
19 | he seemed to be stable and doing well. 
20 On 27 December he was transferred 
4 from the ICU because of a bed shortage, and the 
99 note is that he is doing well this a.m., 40% 
oxygen and that they will transfer to 4A when his 
= breathing problem is resolved. 
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TORONTO, ONTARIO ( Cronk ) 


i! 
2 
A note on December 27 on page 6l, 
2 stable and 40% oxygen, slightly cyanosed. 
4 Further down the page, December 
S| 28> taking has «5 «,tTncdons t know, Lf thaetyis 
6| Sor, 50 saprebably S0.cc.of- SMALZ, his,formuLa, 
7 | by tube. He was being vane fed. 
P Further down the page, 14 to 1930 
on 28 December he is described as being pink and 
, oxygen. Feeding tolerated well. 
Ag On the next page 2812 on his transfer 
ay note it says ineno<+distress;_.no,acute distress. 
12 No evidence that he is unstable. 
13 The noteson the, top,Ofnpage,o4 
14 on 28 December,qi 300, teo,l900,hours, stable during 
15 the afternoon; apex 134 to 170 regular. Tube 
| fadeak. 1400 and weteaines,.. Colour, remained pink... 
Then suddenly at 1830 apex noted 
i to be irregular; dusky, respiration suddenly 
18 increased to 80 and shallow. Colour extremely 
19 poor. His apex dropped and he, sustained.a 
20 cardiac arrest. And then the arrest and 
1 resuscitation note follows with a description 
33 of their efforts at establishing a Sinus rhythm. 
Their inability to re-establish normal heart rate 
#3 with normal cardiac output and eventually 
24 
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unsuccessful resuscitation. 

So the picture painted by the 

medical record is that of a baby of five days 
post op who had some lung atelectasis, but inspite 
of that was stable, seemed to be coming along 
satisfactorily. ® you aanwe get the impression from 
this record that anything unusual was expected, 
and suddenly for no apparent reason he is in 
trouble with bradycardia, a cardiac arrest 

and’ can *ttbél resuscitated? 

That means that something very 
different suddenly happened other than what 
wasigoington prievetotls30 hours on 28 December. 

lisyoutturcncto (pagenis0umnethes 
medical record you will see that his blood gases 
confirm that he was doing well cardiovascularly. 

i You rosksoncpageshs0 in the 
column dated 26 December, which is second to the 
left in the right hand margin, you can see that 
bivenmpHiwas 7.33 which 1s normal and his PO5, his 
oxygen was 31 which is Panistactoryeror a baby 
Pree s condition, particularly La atte laicapiadiary 
blood sample. 

On the next column, 27 December, at 


0730 in the morning, an arterial sample, his pH 


(yearn Pee at 


at + Bi MIT, Se | 


_ _ 
iy Ser a Sieh nai 


Lie 9 mii’? ) Stee 
' ‘cl ae ves 
A A _ T ug Hy passe 


4 


it (ihe Shin 


ni fey Sinn 


it #" (ee ihe 


*] ,! 3 
ma f 
! 
ra rer 
1 
; j cris 
f i 1 a ry aL x 

; | On { m4 i ‘4 
i i } } yu" haey pel 
A ‘ 5 i envy oy *# ] , 


t vie elie pede! (aes prerenD P Litih ae 


sl una ehaedel 


| j 7 5 pi pa?) 1 ean wi) rik d 


Phe) 0A coy hexxiony - ive os": 


sl ee ; - ae hd 


. 


ts 


tT 
le | 
_ | 
i 
Li rs 
= 
- 
a 
7 
- 
7 
i 
‘Y 
> 
ts 
oon 


HD 


24 


25 


ANGUS, STONEHOUSE & CO. LTD. Kauirtimanm,. de.ex. 5619 
TORONTO, ONTARIO ( Cronk ) 


again ti siimormalyean Mis PO, bs nsatbasfactomy amd 140% 
oxygen. 

te youltwnn to page 15] at 1640 
on 27 December, his arterial blood gas, again 
thetpH siginamnal Mhialpocleadset aiiiedlo tin yelowt. that 
iscokayptanddhms POs iis aresiy pettiear . wil Gul secoming 
up. It is up to 68 now and 40% oxygen. 

And at 8:00 on 28 December on 
the same page his pH is still okay. Itisa 
little bit alkabotic bthathat doesnt botherme, 


andcchbedpos be v43cand che iScdhoing «wel Lhendgugh 


2 
that they nave reduced his inspired oxygen concentra- 
tion by 9%.. So everything Is pointing to a baby who 
is convalescing satisfactorily, and suddenly has 
a catastrophic event resulting in death. 

Doctor; amongst the features that 
you have outlined ‘for the several days prior to 
the child's death on the 28th of December, we see 
as well, do we not, a continuing condition ae 
cyanosis? 

A. mhatizsocormect. That 
doesn't bother me because with his underlying 
heart disease and a shunt described as being 


4 millimetres, all that means is that the shunt 


did not provide a high enough pulmonary bhaod flow 
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to get his oxygen up to the normal range. But 


he did improve over his pre-operative condition and 
he did seem to be stable. 
Ce Welt; Doctor, ln addiction 
to this ability which you have noted in your 
judgement and as well ee cee ia tee we do see 
reflected in the progress notes several days pEeroT 
to his death continuing respiratory difficulties 
from otis collapsed Left lung, do we not? 

A. Thats correct. Heyis 
described as having x-ray changes and showing 
atelectasis. Noisy breathing when he is listened 
to with a stethosope, but his respiratory rate 
really was not particularly elevated,iand this did 
not seem to be a progressing problem. It was 
problem but it was not an acute problem that was 

apparently causing hima a great Cea OL CnrtricuLty.. 

Oz And that continued to be 
the case, Doctor, I suggest, until the death of 
his day. 

A. Pik se CO DL eee. 

Oo, | Andeas Well, UOCtOr, “amongst, 
the terminal symptoms that are disclosed by the 
progress notes we see that the child experienced as 


you suggested an irregular apex, dusky colour, 
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respirations became shallow, experienced bradycardia, 
gasping, successive arrhythmias. 

Could all, of those) terminal,events, 
Doctor, in your view have been fully accounted for by 
the child's underlying cardiac condition and disease 
state. 

A. WelljAagein eéhise dsp, an chadd 


who had severe cyanotic disease, who had a shunt 


placed. at surgery five, days.earlier, and had)the shunt 
become: obstructed; -wbhat, kind, of,catastrophicaevent 
could produce these kinds of symptoms. 

They are also symptoms totally compatible 
With, GirgO xi inbox ved ty. 


Form thatareasonidt. isy important, £0, Look 


the, autopsy showed in.terms of the shunt... If you, turn 


to).page: 19-0f the record the report, anatomical 

diagnosis at the end of the autopsy report, page 19 

of their record, 
"Status Blalock-Taussig Anastomosis, 
retroesophageal subclavian artery to 
left pulmonary artery, Anastomosis intact 
and patent." 

That means it was open and working and okay. 
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(Cronk ) 
1 
2 A. So we know in this baby the 
Ke catastrophic event was not related’ €0-a- Srnunt. That 
4 makes it even more likely that it was digoxin 
5 related. 
‘ Or Well, Doctor, perhaps my 
question was put to you badly. 
iy Leaving aside the question of occlusion 
8 of the shunt, which appears to have been ruled out 
9 by the findings at autopsy, could the child's cardiac 
10 condition per se have accounted for those terminal 
11 events? 
1 A. tMsuppesel it). could in) a 
general answer. 
13 
Wwseetnetevidence Gh looking at’ the 
= record that there was any hint that anything was 
is changing to make him less stable at five days post 
16 operatively. 
17 OF Petiors aswell antithisechild 
18 according to the autopsy report there were findings 
19 suggestive or indicative of partial Di George's 
a Syndrome. Did you note that on your review ofthe 
autopsy report? 
21 
a & ienoticed caynvyest 
aa Or Aldi right.« Giveny that 
23 feature, Doctor, and as well the cyanosis that we 
24 
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TORONTO, ONTARIO Kauffman, dr.ex. 
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2 | referred to and cae continuing respiratory difficulties, 
3 putting those all in context, do yau agree or dis= 

4 agree that all of his terminal events and method of 
<i his dying are equally consistent with his underlying 

| earavac*condrtrten? 

. A. Will you go through that all 
d again? 

8 oy AL1 Light l*° Bearing in mind 

9 that this child was found to have had partial 

10 Di George's Syndrome. 

1 A. Regn 

al O% Bearing in mind the cyanosis 

that he was experiencing and the respiratory 

- difficulties he was experiencing prior to death. 

MS A. Raoh i: 

15 0. Bearing all of that in mind, 
16 Doctor, do you agree that his terminal events and 

Wi the method of his dying are as equally consistent 

2 with his underlying cardiac condition as they are 

io with digoxin intoxication? 

A. No. My interpretation would 

on be that they are more consistent With digoxin 
st intoxication than a catastrophic event from any of 
a2 these other causes although I have to say that these 
23 other anomalies including his cardiac anomaly could 
24 
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have resulted in death at some time, but looking at 
the Gescription sof ni ocouree Ups tO, Lieatime Of his 
death I see no evidence that things were changing 

or that there was any ian poate was deteriorating 
in any way to.suggest that this event might have 
occurred at that particular moment im time. 

QO. Thank you, Doctor. 

Dector, we know that this child was 
admitted to the Hospital on November 19th, and as 
you have pointed sout he died on December 28th. That 
iS: a period .Of eomens> odd dave at (une Hospital for 


Svek, Children. 
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oe Oe, ex. 5625 
i 
I 2 In Dr. MacLeod's evidence before this 
Be/ Cr 
3 Commission ~ this a o9*iound/ Me. “Comitssidoner pat 
4 Volume 64 commencing at page 4273, he produced a 
5 | paper, Doctor, an article which Had to “do “with the 
elimination of digoxin from the body and he said 
: isd awh 
7 " . = 
A. ~ "ThE *pornt that FE wanted *to»emake 
8 with this paper was that, once digoxin 
0 is administered ina therapeutic dose 
10 Or¥ined super’ therapetltticvdose; *it"is 
1 bound in a variety of tissues and 
- Simply will not disappear from those 
tissues within a predictable time 
é frame. All the times that you have 
oe heard in this hearing refer to dis- 
15 appearance from serum or disappearance 
16 from the plasma space, and that is a 
ti different animal than talking about 
18 | disappearance from tissues. 
19 | oF Hews ve ceLlear-on thae,- Dr. 
MacLeod, because I confess it is a matte 
about which I was totally confused. 
No doubt the confusion was mine alone 
22 and everyone else understands it. 
23 We have heard about elimination half 
24 
phe. 


vi oe 


hi 7 7 

: 7 . - 7 = Pu 
/- ; = ¥ 7 ‘ ie] it i. : at 

dete tpa, seamen bed, ese a 


A n 
2. | oe ited | 


30 


ft 


ae Ay 
— - 


; 
| ( af \ 7 wy i area eh Ty (tee ef 


inet Ze 


( cf 
! 
I 5 eel - ; 
om 
a! 
| 
| 
phe) 
We 
od Fd 
pepe TO i\a 
i | 
| 
th ane aon va 
i} 
' 
Th sr oak td | 
i ’ , 
ee 
P| re 4 } ee “i oy “wit 
; - 


7 diye iii ne’? OOLanNIOSO, GNI jvoh- at 7 i 


7 


| rig dod al iit gs reyeny rshie hte 


ssniTe Lock win qens ie 


24 


25 


ANGUS, STONEHOUSE & Co.tTo. Kauffman, dr.ex. 
TORONTO, ONTARIO (Cronk) 5626 


Stopping there 
agree with Dr. 


elimination of 


"life and we have been told that that 
Can; be, a.~peniod.of, anything from 20 
LO-S0s hours ezicdy atis ERC] Course of15 
of those half lives of whatever length 
they may be, you will have essentially 
limited whatever it is - 97 per cent 


Or Jeapern cent.~-.of .they digoxin, 


VOULaAreslelling Ws,.ashs Tae ene ae? 
that sthatprefers only ; co .elininatbionper 
digoxin from the circulatory system? 

NA Pati Se @Gr mec ia. 

ele And does not, by any.means 


indicate that digoxin which had been 


administered and which is bound to 


tissue is also being eliminated at 

that same pace, if at all? 

A. YOWUpake correct. 4 iThatrinmftererce 
cannot be made." 

for a moment, Dr. Kauffman, do you 
MacLeod's opinion that the rate of 


digoxin from tissue is not a matter 


that has been established with scientific certainty 


as. the. article 


suggests has been the case with the 


elimination from serum? 


A. No, there certainly isn't as 
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(Cronk) 
1 
2 | much, there is very little if any information looking 
3 at the rate of decline of concentration in heart 
4 muscle or in other tissues like there is available 
5 information looking at the rate of decline in serum. 
| Now, one of the problems if I have, if 
‘ I understand what you have -just read me, is that if 
" he is saying that the drug can be eliminated from 
8 serum without being eliminated from the tissues, I 
9 can't quite agree with that because if you accept the 
10 pharmacokinetic principles of distribution and 
1 equilldbrium; #igiasstnueithattheadrugeleavest from 
il the serum because it carries whatever is in the 
#3 sérum to thevelimination organs. Buti if you’ accept 
the equillibrium phenomenon that I described earlier, 
“a then you have to accept that as it is eliminated from 
15 the serum compartment there is continual redistribution 
16 maintaining the ratio between the central compartment 
17 and the tissues so that as it is eliminated from 
18 | serum it will bénetiminatedhiwithnaecomparablexhalf 
19 | life from the tissues’ unless the whole concept of 
sh distribution and equadhibriumsis;notecorrect. 
0% well ,sDoctox, togbey,éairato 
. Dr. MacLeod, what he indicated from the passage that 
as Tshave, readitesyous; amengst other matters, is that 
23 digoxin bound in a variety of tissues in the body 
24 
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in his view will simply not be eliminated from those 
tissues within a predictable time frame. Do you 
agree or disagree with that? 

A. Ledon}eoaqresOtotatiy: Lefhere 
are apparently different kinds of binding of digoxin. 
A very very smal amounhiofrdrgoxiniinitissiue ws 
specificabhy boundpto) theaactiverrécéeptor sites 
There probably is a great deal of the digoxin non- 
specifically botnd in theotissueland ‘évén with the 
spécific receptor site Bhisibimding is not irreversible 
Lt is a reversibke bindimg, 'soathatrthe amountict 
drug bound at any moment in time is related to the 
amount<of drug teste vats ‘any<cpornt in whimei.o5So TEhat 
the individual molecules of drug can bind and unbind 
and the amount bound for a given concentration ‘is 
uelated tetthe: tughtness amtinwhich iit Tbinds wri the 
ann byrehet ther particular binding site has for 
the drug. 

So that as the concentration in serum 
changes the concentration in the central compartment 
will change, the concentration in the tissues will 
change and the binding will reverse. So, ,you-can't say 
that the binding is irreversible and it will stay 
bound regardless of what is happening in the other 


compartments. In that sense I disagree with what you 
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just told me, ifwlwunderstand what’ you,said: 

On We lis i Doctompsin takendtethat 
when you refer to non-specifically bound digoxin 
you are referring first to digoxin non-specifically 


bound to tissuestii bo Ll have that correctly. 


QO. Alsearighnery Tsai ciallsesicorrect, 


Doctor, that non-specifically bound digoxin is not 
pharmacologically active™ inthe» body? 
A. Thatsismwhato is’ thought, yes. 
Q. Pl soihriss 
MReS SCOTT<eru wmssornycer Ismayohave 


read it wrong butwedethought Dr. MacLeod made 


precisely Dr. Kauffman's point. If my friend reads «on 


that page and half way down the next page - now, I 
may have’ misread adn anes itemayrdoes oni me toyputi at 
to him, but it might be convenient if my friend Miss 
Cronk agrees. 


MS ICRONK: iithawe no? idaact uculby.. 


The question béginning?: ain4@274,.Mme Commissioner, from 


where I left offs 
LO.dusihereione,; chet ars! takesar chaid 


wholeLs on avvegimenof digoxin, ithe 


last prescribed dose were a week before 


the time at which we take a level, we 


may find nothing in blood but that 
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TORONTO, ONTARIO eat 56 30 
1 
2 "would not necessarily mean that there 
3 may not be still digoxin bound to 
4 tissue. 
: Would it be pharmacologically active 
| still? 
6 | 
vie Wea t laay tnat Dut your 
: expectation would be that there would 
8 be digoxin remaining in tissue a week 
9 | envenmene last» dose OF digoxin. 
10 Ove And andeédyfor,, Iytake it, € 
11 possibly very much longer period than 
12 a week? 
, A, [vthink at as ampossible tos say 
what the actual duration would be under 
i which the drug remained in the tissue. 
15 Chearily, there 1s some digoxin that is 
16 very tightly bound ti tissues, to 
17 receptors. There is other digoxin 
18 which is rather loosely bound and, 
19 presumably, the loosely bound digoxin 
ms gradually comes out and appears in the 
urine. At some point, probably the 
‘a tightly bound digoxin comes out too, 
22 but that might take weeks. Again, this 
23 is not something that has been studied, 
24 
25 
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"although this paper gives us some 

hinteortowhatrd si goang ond” 
And then he continues to discuss the paper. 

Doctor, do those further comments: by 
Dr. MacLeod, and if they were relevant I apologize 
to my friend. 

MR. SCOTT: Well, maybe they weren't 
but no one knows. 

MSOICRONKGEY ariassisitt youl im your 
commenting upon whether or not the elimination factor 
with respect to digoxin from tissue is a matter that 
has been established in your mind? 

As Well wae dontit thhank tthe nate of 
elimination from tissue has been established. I 
don't know what’ paper he is referring to here, so, 

I can't comment on that unless I see it. 

OE Ragin. 

Poe But there is a study that 
was presented at ithe International Clinical 
Pharmacology meetings in Washington, D.C. in July 
of this year that I don't think is yet published as 
a full paper. What these investigators did was 
attempt to address this question in living children. 
What they did was look at, I believe it was 45 


children who were on chronic digoxin therapy who 
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underwent cardiac Surgery and at the time of Surgery 
they obtained a Piece of hard tissue. and measured the 
SHOUNE AOL (domi aii tbe in each ot the patients 
that sample was taken at a different time after their 
last dose, I believe up to 20 days is the longest one 
if I remember correctly and I don't have that with me 
it is back in my hotel room but some Of them as close 
as several hours, others as long as 20 days if my 
Memory, SSEves Me ,courectlysand scatiered in between. 
With that sdata they then attempted to 
pool, those data and;look at the rate at which digoxin 
appeared to decline in the heart muscle after the 
last dose. What they found was that the half life 
appeared to be 30 some hours; in other words, the. half 
Ji fe wirom that Study in: hard: tissue was essentially 
im the same range as what has been demonstrated in 
serum and that would be consistent with the under- 
Standing of equillibrium distribution of the drug 
in the body such that when it leaves the serum some 
replaces that from the central compartment, some 
replaces that from the loosely bound digoxin in the 
tissue, some from the tightly bound receptors and 
replace some of the unbound Or loosely bound material. 
So, there is a chain reaction. 


So that as the drug is leaving the body 
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1 

2 from the serum there Wea continual Slow re- 

3 distribution from the various areas where it is 

4 located. 

5 Now, it is true that there could be 

«| digoxin in the tissue and you would be unable to 

| measure it in the serum simply because your assay 

‘ wasn't sensitive enough. I can't accept that there 

a would be no digoxim “in the "serum and ‘sone im tne 

9 tissue but I could accept that there could be some 
10 digoxin in the tissue and there would not be enough 
11 in the serum so that youra'ssay "conld detect it 1 é 
2 it was so low. 

oF I see. 
13 
DS In that sense I can agree with 
= you but I can't agree that there could be none in the 
S serum and still some in the tissue. 
16 Oe Well, Doctor, did I understand 
17 you correctly to say that you had a copy of this paper 
18 in your hotel room? 
19 A. itis an abstract and Lt 4'¢ 
20 would be helpful I can bring it tomorrow or 1p ah hohe Oeil w 
at lunch or something. 

- Ge | It would be’ very helpful. “T 
~ would ask you to do that because I don't believe 
23 particulars of that paper have been previously produced. 
24 
25 
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gee me Rauffman, drvex. 


(Cronk) 

1 

2 THE COMMISSIONER: Yes? 

3 MR. SUTRATIY= Miss Forster tells me 

4 that we have it as an exhibit already, so, maybe we 
5| can check the exhibits. 

Mos CRONK= Well, L Will do tiat,§ Sir 

: and I thank my friend because if we have I am not 

: familiar witht. 

8 THE COMMISSIONER: That reminds me, 

9 we never did ask whether you got your baggage back 

10 from Air Canada? 

11| THE WITNESS: tes 1 did? thank you. 
12| Mie COE... Welly *tist so the Doctor 

; won't have to have a pleasant dinner or watch televisio 
or anything if counsel might give him the Ochs paper 
=H af He hasn't seen that: 

15 MS. CRONK: “"I"would be glad “to! 

16 MRA GCOMr Swhich ts the one: Dr. 
a MacLeod refers to. 

18 MS. CRONK: ~ would be glad to. 

19 TE COMME SOoOLONER:s “Mrs Stratny,. you 

6 Say this paper You think is one of “our“exhibits 

already? 
21 
MR. SOTRATHY: “Welt; that“is*what my 

ie colléagué tells me,"it Ys*her* recollection: hat Semis 
23 in already. 

24 
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THE COMMISSTONER: Does she remember 


which number? 
MS WYCRONK 3 8The Gredason “I thought it 
might not: be, Mr Strathy, is because --- 


MR. STRATHY: She doesn't remember 


which number. 


DHE, WLTNESS:: Tb 4s -a’ short One-page 


abstract about this bag 


MS. CRONK: Q. Of July of this year? 


A. Cit SS: 

Os Ott USB.3h, 

A. nae Vs correct. 

ihe Thank you, Dr. Kauffman. 


THE COMMISSIONER: Just to settle some- 
thing very fundamental. When it leaves the tissue, 
does it go into the serum before it is excreted or 
MO se 

THESWIPNESS? “Let *me“telt you my way 
of looking, at thact 

THE COMMISSIONER: Yes. 

THE WITNESS: As it leaves the cell 
it goes into extra cellular Fliid. ' ATT the tissue 
contains some extra cellular fluid, fluid around the 
cells. From the extra cellular fluid it dirruses into 


the capillaries which then it is in the serum carried 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO. ONTARIO Kauffman, dr.ex. 


(Cronk ) 6 36 


in the blood and then from there it either goes 
back into the extra cellular fluid ian the tissues 
Or is eliminated by the liver or the kidney. 

THE COMMISSIONER: Can"t get from the 
tissues out Of the, body wrthout going throuch the 
blood at some time? 

PUBS W EEN Ot Vlhat. LS Correct: 

LHE COMMISSIONER: Yes. 

MS, “CRONK: (“O. Dr. Macleod in the 
course of the same discussion with Mr. Lamek, Dr. 
Kauffman, was asked to direct his mind to the three 
children, three of the four children for whom digoxin 
was not known to have been prescribed. Specifically, 
his attention was then drawn to the case of Jessé 
Belanger, the child we have been discussing. ‘This 
question was asked of him at page 4279: 

Vi toace ty DOctOr, @t 1s your’ view 

that a dese of digoxin any time in that 

35-day per10c. COULdest ill account for 

Cher Lindtnget drtgoxin in the .chiid™s 

exhumed tissue? 

A. Oh, yes. I think given the 

uncertainties about the absolute 

concentration in those tissues, now, 


I wouldn't expect after 35 days to 
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Kauffman, dr.ex. 
(Cronk) 9637 


"find high concentrations but there 
certainly would be traces and there is 
no question that a method like gas 
chromotography/mass Spectrometry would 


pick those ap." 
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1 


arr. ge And in the case of Baby 

DMra 3 Lombardo who came to The Hospital 
4 for, Sick -Children on, the date»of her 

| birth the administration could have 
>| occurred at any time between 
°| December 13th, the date of her birth 
7 and her admission, .until ber death, 
8 December 23rd, a period of ten days, 
9 and I take it again administration 
10 within that period in your view 
* would certainly account for the 
! exhumed tissue findings?" 
” bef [t would certainly give,you 
As @ qualitatively positive test for 
1d digoxin." 
15 AGM Rise may inte Coser OF 
16 Baby Hines, unless digoxin were 
17) administered at North York General, 
again wone. Cannot, rule out that 
DOSS4a0 11 yy! 
19 
"A. Now 

“0 or If digoxin were administered 
21 at The Hospital for Sick Children 
22 it could have been at any time betwee 
23 about 11:30, I believe we settled on 
24 
25 
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1 
oz 2 | Bmie@swouieor Mareh, until the early 
3 hours of March 8th when he died, a 
4 | period of just over two days?" 
«| leg guae” 
6 Now, stopping there, Dr. Kauffman, 
do you agree or disagree with the view expressed by 
ql Dr. MacLeod that a dose of digoxin administered in 
e the case of Jesse Belanger at any point during the 
9 35-day period of his hospitalization could account 
i0 for the digoxin concentrations found in his exhumed 
11 tissues? 
10 eee LOO. ce aie Lid y. 
a agree with that. I would have to go, I would have 
to go into a faimly lengthy explanation but:ta 
" Simple answeneto your question, I can't fully agree 
i with that statement as you gave it to me. 
16| THE COMMISSIONER: He is obviously 
17 not finished. 
13 | MR. SCOTT: My —riend read the 
19 | questions, which was the very thing to do, and then 
Wy, instead of asking after each question, do you agree 
with Dr. MacLeod's opinion, then rephrasedthe 
. question ina different way. 
- Now all I read Dr. MacLeod saying 
23 is that you wouldn't find high concentrations but you 
24 
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might find traces “chat would =< 

THIS COMMISSIONER: The point I 
think is the time, I think that is where we started, 
this was whether or not you could still have traces 
so many days after the administration. 

Mite ~oGuin : Well “alt pr. MacLeod 
said, as I read it, is there would be traces that 
would be picked up by these techniques. 

Now it seems to me Dr. Kauffman 
may disagree with that and if he does he will want 
tO Say "so, “hue the Question that my mrvend phrased 
Ys ‘quice different than that. 

Its COMMISSTONER: AED eighty ~wer1,: 

MS". “CRONK?: * May we take "it “in -two 
stages ii Ccommaes toner, it ati sof! any “ase stance? 

THE COMMISSIONER: Very well. 

MoS” CRONK: oo As my t(rvena posirrs 
it, Dr. Kauffman, do you agree that digoxin administer 
ed any time during that 35-day period with Jesse 
Belanger could nesult: “un teraces ‘of digoxin in the 
exhumed tissues that were tested? 

A. I*suppose it iS possible that 
there could be traces if you had a sensitive enough 
method to detect it. Can I use the paper to give 


you some perspective of why it bothers me? 
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: 
| 
2 oF Absolutely, doctor, please do. 
3, A. Because it really bothers me 
4 Lo 90 that tar after 35 days. Dt as difficult. to 
5 | speak to this in any kind of a concrete way because 
.| we don't, we haven't defined the dose, in addition 
| to not.defining the time.. SO we have to make some 
; kind of assumption on what kind of dose are we talking 
: about. Are we talking about some excessive dose? 
? Are we talking about one Single maintenance dose? 
10 Are we talking about several maintenance doses or 
13 several loading doses? So we have a big problem 
12 that way. 
‘3 bet Us say.we are talking about this 
baby by mistake getting somebody else's maintenance 
4 dose sometime. during that period of his hospitaliza- 
: TO me Lina nee Cia) Se aay ASS ulnpt ponl. 
16 THE COMISSIONER: Well, it is fair, 
17 he either got somebody else's maintenance dose or 
18 got a special dose, 
- THE WITNESS: Or somebody gave him 
70 | something he should not have had, yes. 
THE COMMISSIONER: Yes, 
aH THE WITNESS: We know it is one of 
a2 those two. 
a3 THE COMMISSIONER: It is certainly 
24 
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unlikely, although it may De correct On thas, Le rs 
unlikely he got mare than one dose when none was 
Prescribed at alls 

THE WITNESS: Anything is possible 
I suppose that he could have been given several 
intentional overdoses over the Period Gl “tnat Trew 
days, or could have been given a Single overdose, or 
he could have been given several doses Dy error -dur ing 
that period of time, we just don't know. 

Nie scorer. Can't we, leaving out 
the hypothesis that you suggested, which is a special 
dose, I take it -- 

THE COMMISSIONER: He wasn't suggest-— 
Poy. fey 1 Chiles. t as, been Suggested by other people 
along the line. 

MR? SCOPRTs “The suggestion on which 


you wer> acting. 


TOE COMMLOO PONGIN: — YCrer 
Nie Gulla wleaveig that out, i> take 
it an accident could have produced cither a maintenance 


dose or a loading dose? 

THE COMMISSIONER: Yes, you mean an 
acute dose, an overdose. 

Mh. SCOLE: YOU Have sald, Mr, 


Commissioner, just as an observation, that we are not 
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in this hypothesis going to deal with the possibility 
of two sequential accidents in respect of this baby. 

THE COMMISSIONER: yes. 

Mra, SCOTT: But if there was an 
accident, a single accident, it would be either a 
loading dose or a maintenance dose, are they not the 
two hypotheses that we have to deal with? 

THE WITNESS: [iiwe: dre thalkingrabout 
an error that is really your choice. 

MR .2GCOM Tac Wes, 

THE WETNESS : The other problem we 
have is we don't know whose - if it was an error 
we don't know whose dose it was and we don't know 
ther sazeyof, that other patient xX and we don't know 
how big the dose was. Let us assume he was on an 
infantyveardiac ward, so the babies' weights range 
from 2.5 too Kilmoransrroughiyw . Said etrasi sayn he 
got some baby's dose who weighed 6 kilograms, give it 
onthe; long sides wets say he;got:a single 
maintenance dose that belonged to that other child, 
The usual maintenance dose, is about,10: micrograms per 
kilogram. So, let us say he got 60 micrograms as a 
Single dose, by mistake. 

Now Belanger weighed, I don't 
remember how much he weighed, can somebody help me? 

MS. CRONK: Q. At the time of death, 


doctor, he weighed 3210 grams. 
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A. soOvLret'S“EoGund HEVOEE v6 
3 kilograms. So for Bélangér that would be -- for 
Belanger that would be 20 micrograms per -KiL1T6;Okay. 

Now, let's assume that it was given -- 
he had no problems at the time and you wouldn't 
necessarily expect him to. have any symptoms from a 
dose like’ this. 

MRs STRATHY: "Df must be the vslowest 
svudent miSlievelass se ivr Teinay p MEW Conmissioner, 
how did you come to 20 micrograms per kilogram? 

MR SCOTT: }VOh; Wome Of, tehere@ is 
always one. 

THE WLINESS*® eyande2 equals ™4, 
that is why. 

MRVASTRATHYS® You had better co 
back then. 

THE WITNESS 30 (NOs “We VaFe™assuming 
that this child whose maintenance dose Belanger 
received by error weighed 6 kilograms. 

MK ee S PRAREITY ¢ Rights 

THE WITNESS: Belanger weighed 3 
kilograms so his dose per kilo is twice the child who 
was supposed to receive the normal maintenance dose. 

THE KCOMMPSS PONERS4 rThankeyou &0GL ~am 


with yous; 


me " pi nied 
idee ar. baa Dt tadaiael 0 oh | en * ne * 
greta Grel(imey ut eae ney. steel rie le ct vila 

Cope TY egal aa owen Te od Son wae inéls aoa 
a) wrwits eb! “Beer (us a Hoth ane pt 


» ieee a tae 
, } i bigs? ; Leeths 7 eeu hyo olit> - 
Lvy AF sai 


ay 4202480 Dit Got -- PIATRA 


ouiimeonewm Gt0 WAT ee TheeryT) sae 
eeiiAd af hel) aeorenetc pm ehealw Bilis eee. Gas 
sniawenié4a-d tallilew jor a yc tives 
rie oF liee aBe 


e teaduisk topem(on Sarl! ivy 


ofw bhidn Hy wetws @1L/ORIA oq oan Ble On Orupar iy 


,oedk conurmasahem idenon ais wyigtrrs: og HsUOO INS wav 
mf .voy dint “pea eRe si) any 


ev? Waw 


ANGUS, STONEHOUSE & CO. LTD Kautiman 5645 


TORONTO, ONTARIO 


dr.ex, (@ronk) 


1 
| 
a THE WITNESS: Okay. Now if we 
3| assume that he had no symptoms from this, it just 
,| happened, nobody discovered it, it went unnoticed 
“| and then he went.on through his hospital. course and 
«| diedoeventualdypirom) thisf catastrophic eventathat 
5 | 
oceurredion ther 26th? SO it was absorbed and it 
‘| distributed. There was plenty of time for.total 
| distribution;awasn"tithere?) Okay, So) Letnus) say 
9 theshighesteconcsnkration. was, in the serum, was 
10 into 10 litres perokilogram;: with, Belangere that) would 
11| be, 306 locmes bwondintt atvild 0btimesnarisi 80 ,-se 
a this distributed into 30 litres. Let us change this 
a fom wrisomhe gotiag tote lyofomicnogramss), S6 his 
concentration is going to be 20 micrograms per 30 
ne lugres, and ifigkvout divide. this) youbwilltgetway .65 
tS Letamsimonnd if Off £6 <2), total distribution, <7 
16) micrograms per litre, or |:7.nanograms, per mls 
17 Is everybody with me? 
18. MRaesSGCOrTs mY¥ess 
19 | THE WETHESSeyrSo theahagheskrit 
a coulasever haveobeenitrom thatrkindeofnaccadentiwould 
be a serum dig. level of .7. 
ie } Now, let us assume that in a baby 
ae like this the ratio between the heart muscle and -- 
23) well what we have on him is skeletal muscle, we don't 
24 
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A | 
J9 2 have heart I believe, I think it is skeletal muscle 

3 | and liver. Okay, let us say that the ratio of 

4 skeletal muscle to serum in this baby, we can Hiek 

5. a number Inca broad range, but lets savylit is 20 to 

«| 1, SO the concentration,of skeletal muscle is. 20 
times this, that would be. 14 nanograms per gram. The 

” most it could ever have been, assuming no excretion 

° Or elimivation at eh s Voint in time,.iwithin 12? hours 

9 after the accidental .dose. 

10 Now, 1f everybody, can, accept this 

a la eee cOUulg pew? 0, Le could bé 5, but withthe 

oe assumptions Team Making in this ball park 7 think 

fa] YOu Willwsee 14 dogsn't make a,whole.JWot.wof difference. 
4 Let us take dA onanogramns per sqram of tissue .in Ais 

3 muscle, the highest it could ever be with this kind 

2 Of accident. 

16 Now, we have got to assume a half 

17|| life. Again we have a big range to choose from. If 

18 you are willing to assume a midpoint in that range of 

aa 2G ROwlsS: Onas 0 enOUns on 20, Dours .J.am, Rot pareLcuLars 

oy let us use 40 hours it is a more even number. Let 

; us say its: half life is 40 hours, and if you will 

a assume with me that the concentration in the tissue 

af during elimination roughly declines with the same 

23 balls tite assthevserum;, «nen wind), hours ites qeing 
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CLO De 73 in SUhOurs Ic 28 qoing fo: be See eat £20 
HOUrS-1t LS going ~ to He lav; in [60 hours 2t is gbing 
LOv Dera. oy Aldus 2U0-loure it, 1s going co be .4 and 
on down until you can't measure it anymore. Now we 
are Only Out Nere at .200 hours thats acound ter days 
at the most, and the assay methods are available - 
unless you use mass Spectrometry are not going to 
projectethis. So 16 you use the GC/mass Spec in 
tissue in these conditions you might detéct a trace 
of this long under these -- with this kind of an 
accident. At this, along about here you are not 
going to be able to detect any serum anymore because 
the concentration is going to be well below detectable 
limits within apparent half life, maybe it is there 
but you can't measure it with the usual assay methods. 

So I could agree based on this kind 
of reasoning that you might see a trace as long as 
eight to ten days in tissue, but we don't see a 
trace in any of these things in these three babies, 
we don't see any trace, we see actual measurable 
levels that are detectable by HPLC and radioimmuno- 
assay. 

MS. CRONK: ©. Now, doctor, as my 
friend Mr. Scott has suggested, if: one were to 


postulate the other potential form of accident the 
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child could have received a loading dose, not a 
maintenance dose, that is (a) a different feature; and 
secondly, to assist youffurther, the reading on the 
liver tissue from Jesse Belanger was in fact run by 
Mr. Cimbura we have heard.on RIA/HPLC»and massuspec. 
Now, in those circumstances, doctor, how would your 
calculations change? 

We Well), 2. loading doseis 
usually 30° to 40 micrograns por kilograms. .Let us 
Say De got the loading dose for this, other 6 «ki loqram 
patient; let's use the higher loading dose.of 40 for 


the benefit of the doubt. 
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So 40 times 6 would be 240 micrograms he would have 
received. And for him that would have been 80 micro- 
grams per kilo which is a fairly large dose. 

Now you don't get this loading dose 
abp paerenee YAS] G2iS er Gteineiy given as four divided 
doses and the first dose of the loading dose - over 
24 hours - and thé@«firsba6sé ,ofethe loading dose is 
usually half of the total so he would have received 
20 if we are assuming the single mistake theory, 20 
times 6, wich is 120 micrograms which becomes 40 
micrograms per kilo for our patient. And times 3 
kilos equals 120 mitefograms toral, 

Now if you distribute that into_total 

volume of distribution of 30 litres you come out with 
40 nanograms per gram concentration if I have done 
my arithmetic right. But then you can take half of 
that 1s going to be gone in one half life; in five 
half lives 98% is going to be gone, and after that 
if you have a cubéd bloGklof céhéése "and you always 
take half of what is left you never will run out. 
So in that sense there could always be a trace there 
into eternity. But I don't think you could detect 
it after eight to tai days iréalisticail iy } 

QO: Thankyou) ‘doctor. 


Mis SCOT? s SL Verh 6e6id. Usy “ny 


7 oe 
pas 
a 


4 ar 
~ossheug ied ovaw oLvow fai sn ~ io 


‘eyed vi 1 oe am rion 
1e9% eer. The 
cou io cre 
pret te fav Li a a 1 aot Jw, LE 


11> ' 
} ere - $ 


4 TT. | | tAy wy teobe bari 9 bie aonely 7 


fe 


Ty) a7 : ons 2 = @ aor ws i 


Ad) bet aig To Abed vil iven 
4 “ , y 
jen t= Chrome ciyerGh 42h.f¥7 tf V, 
Lo ilo raw. vi ' 
t etige Wael ar i 
j , ¢ruc) pri OS I ; ; 
2 ¢ ' 
i] wi Pe 
5 
i} fa ilee Gem Pig © 
ey Nigy Bq) MMS il 
: 
i fai" Tal 
1 
\ j miei) ici Me 
Mion Bk) Be f 
i . 1 >é.) 1% ic] ry) | 
if 1” j RB efi i ij ‘ j 
jo Eb leu0o: OTSTS genee Lens 
0 


i: teem vie bo MnO tr we snseisa OlA 


sLigopriviads avcboney OF Annas 4 .\ a. i 


yok yoy sagt sD 


r vd) Gles me 7° STTODG. um 


K2 


23 


24 


28 


ANGUS, STONEHOUSE & CO. LTD, Kauffman 5650 
TORONTO, ONTARIO 
an.es, tGronk) 


associate that is the same as the frog going across 


the pond. I have been absent so some of these 
analogies escape me. 

MS. .GRONKs: +i must Say -thatjyone did | 
boo; yandy, wasehene, ain; «Scotty, butathere mayAwell 
have been fireogsebut Lrdidntit nekies. 

QO. Doctor, may we turn then if 


you would, please, to the case of Jordan Hines, and 


I assume, doctor, that we could in his case go through 
the same form ‘Of caiculattongathat «yous uskidad on 
Jesse «Belanger. 

Oneevagain, doctor, }inerespesct of 
this child you concluded as stated in your reporting 
letter stonMr ioWileyithatrghere was ¢intyour opinion 
a high probability that digoxin had contributed 
directly to his death), And:roncesagain I-would ask 
you to explain for us the basis upon which you formed 
thatveopinion. 

Ae Well, this infant was two and 
a half weeks of age and was admitted with symptoms 
of apnea, bradycardia, listlessness, duskiness, 
poor feeding and an elevated temperature. And when 
I first looked at this medical record a year ago I 
said this baby must have been septic; he probably had 


group B streptococcal sepsis because this is exactly 
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how that kind of baby would present at this stage. 
And I later found out that the cultures were negative 
so i*couldn" tt" substantiate that. 

He apparently looked generally 
active and alert on admission but he continued to 
have brief episodes of apnea and bradycardia, and 
during those times he would look sick and somewhat 
lethargic and: then ne would perk wp again when his 
heart rate was normal. 

His ekg showed a sinus bradycardia, 
I guess this was on admission, with paroxysmal 
atrial tachycardia and a two to one block which means 
the upper chambers of his heart were beating twice as 
fast as the lower chambers and half the beats weren't 
being conducted to the lower chambers. 

On the third hospital day he 
suddenly developed apnea, bradycardia, ventricular 
tacnhyCaLalea, Progressing, to ventricular fibrillation. 
He could not be resuscitated, and at autopsy this 
child is different from the other two we just 
discussed because he had an anatomically normal 
heart and had no specific pathologic findings at 
gross autopsy. 

He did have some non-specific 


findings which were suggestive of Sudden Infant Death 
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Syndrome but I didn't place a lot of credence in 


that because the rest of his history and physical 


fLindingseinr the | Hospital, ef scourse, really:didn't 
fabithakkatyjadl»gbhatisyudremeaa tvadd,s 

Again, digoxin was never prescribed 
for this patient during his life and concentrations 
of digoxin were found in fixed heart tissue and 
exhumed liver and skeletal muscle, and as with the 
other samples of this nature it was impossible to 
put a quantitative interpretation on these. 

They were helpful to establish that 
digoxin indeed had been received by this infant when 


it had never been prescribed. 


Thenclini cal phiszery.0f, thas 
infant is consistent with sepsis, as I said, but 
his blood culture, his cerebral spinal fluid culture 
and his urine culture were all negative and didn't 
substantiate sepsis. 

Now there iS a real incidence of 
sepsis in infants this age whom we can never document 
ay positivesbacterial. culture,..so, therabsence.of.a 
positive) culture.doesnit,absolutely rule out.that 
he was septic, but it strongly mitigates against it. 

The other thing that makes this a 


complex issue is that he had an inherent dysrrhythmia. 
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He had inherent abnormalities of his heart conduction 
and his heart beat and his heart rate, and if he 

did indeed receive digoxin this kind of abnormality 
could make him potentially more susceptible to toxic 
effects of digoxin than a’child who didn't have this 
problem. 

So that a concentration of digoxin 
which might not produce toxic symptoms in a normal 
infant could potentially produce toxic symptoms in an 
infant wHheh ENieeindkot thy thmedisturbance. 

The combination of his sudden 
aéathelthe Gharacteristics of his: terminal episode 
and the fact that digoxin was present in tissues when 
it had never been preseribeds led me to conclude that 
indeed digoxin could be responsible for this infant's 
death. 

Oe Those. factors, doctor, in 
summary I take it are the same factors which led you 
to a similar conclusion in the case of Jesse Belanger? 
Once again we are talking about the timing of the 
child's death, the terminal event and the finding of 
digoxin in this case in exhumed and fixed tissues 
from the child? 

A. That is essentially correct. 
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review of this case did you have access to or did 
you review the preliminary autopsy report that had 
been prepared on Jordan Hines? 

We Yoo WA. 126% 

Qs bewouldeaskayouctoorefer to 
that, 1f you would, Itmis«in the medical record at 
page 29. 

Ay OSs 

Or The wWast. paragraph of the 
preliminary autopsy sreport sat( page 29,icdocton, a 
number of pathology findings are outlined including 
congestion of the lungs and edema, fibrous thickening 
of the pulmonary arterioles suggesting chronic 
hypoxia, persistence of brown fat, gliosis in the 
brain stem in the brain, persistent extra-medullary 
hematopoiesis, the persistence of brown fat, the 
thickening of the pulmonary arterioles and then 
the pathologist who prepared this report indicates in 
the report: 

"This pathologic evidence, in con- 

junction with the clinical history, 

makes the diagnosis of a missed-SIDS 

a possibility." 

I will tell you immediately, doctor, 


that mm, Becker, the author of this report, has 


. ; a _o 
; - ee Mi 


hd ie vara niet ue fe vr 


} oF ant 4 tee 0) Uap i 
ibe: Gay boos. festhen cyt At vi nt 


; ine 
mite. Te iets nip Fee aT 


6 (Gotan) @Pt shana hs FIges aaah 


a 


mibinbord heniisne 47s ann) Gn? pel cal aaa 7 
aniierolil ea 4 afte hohe Singit! aris au co aaba, 


a 
a4 
@ 7ieartt ' jpeg Cp See Le ATG. eT ae go : 
; | 1G) 
AP sV/i | vt Tat eee 9 fe | | eck ee) f 
5 : er 
' (ite (7 *f j ( * : ; ma cl yi i ts heat rs q2! ’ : ‘ 
ne , | in | 
ii ; Ciao te sie a7) An 229 fad) neti 
‘ , 
teddteidtan or nol ing St 2G) Peers jar 
: ( 
Hifcs eg! 7 yr pao 1g eorhw fa Drs Lies cage 
io 1.) Sia 
Ti ea 3 hbiaw 
¢ i a i 1) eel ate WwW 
( ) j ri hl > a ’ 
7 rt G AJ > 
si orn ee . 
r, ‘ CLity fed, Peat F is ay) 2. 420 qo VP sans 
) ' 


ANGUS, STONEHOUSE & CO. LTD. Kauffman 5655 
TORONTO, ONTARIO 
gc .eax. (Cronk) 


1 
2 testified before the Commission and his evidence has 
5 been «that datyconclusion of the autopsy he was of fhe 
4 view that this child's death was indeed attributable 
5| to missed-SIDS. 
P You have suggested, doctor -- 
THE COMMISSIONER: Attributable to 
a 
SIDS< 
8 MS. GRONK: | Gd thought it was to 
9 missed-SIDS. 
10) THE COMMISSIONER: Well, no, the 
11] pathological evidence is missed-SIDS but the diagnosis 
12 that he gave was surely SIDS. “ 
i MS... \GRONKes Im sorry, J had under- 
stood =— 
14 
THE COMMISSIONER: Unless I have got 
- lost in the English language somewhere -- 
16 MS= GRONK: i Rad understood, Mr. 
i Commissioner, and Ll am not sure much turns on this, 
18 but Dr. Becker considered missed-SIDS to be a sub- 
19 category, “igyourwill) job SIDS, and my appreciation 
an of his evidence may be inaccurate. 
THE GOMMESSIONER: Right. . You may 
JA 
beseigntea= 
_ Meine CRONK = But be it missed-SIDS 
23 Ce un ee 
24 
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THE COMMISSIONER: Whatever the 
medical profession wants to call it, missed-SIDS it 
is not because he died. 

MS 'CRONK: Well ‘sir, perhaps! I 
could caution -- 

MRS SCOTT A Tiwas' 'tovd by the 
counsel that I was wrong about that. 

Ths ‘COMMISSTONER** Well, everybody 
tells me I am wrong too, but it can't be missed. 

Pn oe Ole iret eets balek- together: ‘on 
this. 

THE COMMISSIONER: What it is -- 
surely the pathology is missed-SIDS because that 
takes’ ‘days? to’ form,? buts surély! thedeath' 4e"STps) 

Now, I don't know. You can probably 
tell us better if it vaslso, but 4" thevcnisid ‘ied 
of’ missed-SIDS I* have miSsed out on the language 
somewhere. 

Mon. CRON SWellyoisarcy, i can put at 
no’ highers than. this:’ ~FPirsc,. (do not think for 
the purpose of my intended question to Dr. Kauffman 
much turns on the matter; secondly, it was my under- 
standing that that was what Dr. Becker had attested 
to, and’ I>mnay be" incorrect. 


THE COMMISSIONER: Well, he did say 
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something about that, yes. 

Mos. CROWK.0,.. Doctor, tn dight ‘of 
Dr. Beckers €vidence, bevit misseq—-StDS 6r. SIDS, 
if iS clear think sndenon iG iGeue tbat..in his 
view this child's death at the completion of the 
autopsy was explicable by the Sudden Infant Death 
Syndrome or some variation thereof. 

You have indicated that in your 
view that syndrome was not consistent if I understood 
you correctly with what you observed in the clinical 
GOULSe OL this chvld andthe other findings that 
VOU Observed in his record, and IL would ask you why. 

Dis I think it is dangerous to 
get hung up on the nomenclature for something we don't 
know what it is. 

MR. SCOTT: We are lawyers, Dr. 
Kauffman, that is our specialty. 

THE WITNESS: The STDS f. think is 
a clanical diagnosis.) It is not a, pathological 
diagnosis, It a8 a,clinical diagnosis which may, or 
may not be supported by pathological findings at 
death. 

SIDS by definition is sudden infant 
death in an infant who appeared to be well up until the 


time he was suddenly and unexpectedly found dead for 
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no apparent reason. Frequently there are no specific 
findings. 

BicsiviaiLMos teporued ane this 
report have been reported in infants who died un- 
expectedly and suddenly without any apparent cause 
and who were perceived to be in perfectly good health 
at the time they died. 

As far as I am concerned if an 
infant has another illness or symptoms or physical 
Findings which indicate that he is seriously ill, 

Lt byedetametaOneteanot olDs because there is another 
cause for the death. 

So when this infant came in at 
two and a half weeks of age with rather profound 
symptomotology everybody recognized immediately that 
he was seriously ill. It could be a number of 
different things but there was no doubt that he was 
ij]. and having, trouble. 

SO that along with, the findings of 
abnormal heart rhythm, changes in heart rate and the 
other symptoms that he had, said that something was 
wrong with him, he is not a baby in normal health 
and. the fact he Aiea then must be related in some 
way to his previous illness, and as far as I am con- 


eerned cannot be defined as Sudden Infant Death 
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7 

2 Syndrome. 

3 OF DOCtCOr, to make sure that TI 

4 understand what you have said, are you saying that 

5 the fact of the child's illness on admission to 

6| Hospital was sufficient in your view to make a 

clinical diagnosis of Sudden Infant Death Syndrome 

‘ inappropriate? 

8 Do, No, the fact that he had a 

9| pre-existing 11 iness- 
10 | eR Was there any other feature 
11 of his clinical condition or any other symptoms 
12 which he manifested during life which influenced you 
13 in reaching your conclusion in that regara? 

A. I couldn't answer that more 
= specifically than I have without going through the 
> chart again and refreshing my memory. But in 
16 | general the answer to your question it was the fact 
17 that although he arrived and was having some arrhythmias, 
18 he did appear to be relatively stable and then had a 
19 Sudden arrest with findings that were compatible wit 
36 digoxin intoxication from which he could not be 

resuscitated. And then digoxin was unexpectedly found 

= in his tissues when he had never received the drug. 
- And that 1s a summary of the factors that influenced 
23 me. 
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Os And once again, doctor, we 
know that the concentrations that were found post 
mortem were in both exhumed tissues but as well in 
fixed tissues from this child. 

Are the concentrations that. were. found 
in those samples indicative or Contr rma tony in, vour 
mind of anything other than the presence of digoxin 


seer sd aM Ba, hepa s08 Rept. 


a eee eS 

; . spray ae a 

| — vei 
sy 2 nen 7 

te ae 5a gerha git ae 


A + 


STONEHOUSE & CO. LTD 5661 


ONTO, ONT 
ali ee Kauffman, dr.ex. 


(Cronk) 
1 
L 2 A No, I think that they mean 
BB/cr 
3 that digoxin was there. 
4 O. Doctor, we have heard evidence 
; as well from Dr. Speilberg in these proceedings, 
as you know, and specifically he has given evidence 
°| with respect to the range of frequency with which 
‘ medication errors can occur in large sophisticated 
8 hospitals including teaching hospitals of the kind 
9} or athe tHospitalmroreSick Children. Wis) evidence in 
10| that regard has been - this is found, Sir, at Volume 
rit 24, page 2134 >-Mihateapproximately? 10,000. to 25-7000 
. doses of digoxin are given annually on the CaLdavolLogy 
+3 wards, Wards 4A/4B at the Hospital for Sick Children. 
Hetsaid further, Dro Kauffman) that 
af the literature with which he is familiar Suggests 
IS that in non-unit dose hospitals, including university 
16 or teaching hospitals) thesrange: of frequency of 
ag medication errors,excluding wrong time errors, is 
18 | anywhere from 5.5 per cent to nearly 20 per cent of 
19 all drugs beingygiven.  jliéjalso indicated that upon 
-" Che intreductionsofea qndiedose systemsthat that 
range of frequency of errors fell to somewhere between 
a loandr3 percent ee was reduced at least tenfold. 
oe Hessaid further, Drs. Kauffman, 
23 extrapolating from the literature, that there may be 
24 
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ANGUS, STONEHOUSE & CO. LTD. S6iGe 


TORONTO. ONTARIO 
Kauttman, dar.ex. 
(Cronk) 


as Many aS 50 incorrect doses of digoxin given in 
any yearstova child who is not prescribed 2egoxin . 
That evidence is found, Mr. Commissioner, at Volume 
D5q Lpageo?2 368e 

Finably, Dotctorpuhe haslaksovtestified 
with respect to the three children that we have just 
discussed: Stephanie Lombardo, Jordan Wines and 
Jesse Belanger that it is reasonably probable in 
his view that the three could have received digoxin 
in Terre? 


DreeMacLedds Yviléwol Stel I yontis 


Slightly different. He has testified with respect 
torthese threelchi tdreny and ‘this, Siig, 16 "found at 
Volume 64, page 4282 to 4283 that it is easier to 
Say that perhaps one of them received a medication 
error vand “1t Wis Caeli ELSIE harder +6 say that 
perhaps two of them did and a little bit harder still 
to say that all three of them did. In short it 
becomes progressively less likely. 

Accepting, Doctor, the possibility 
fully that medication errors do occur and accepting 
that each of these children may have received one 
Or more doses of digoxin in eVror;,*in-vyour “vrew 
knowing what you do about these cases, Is*it "likely 


that all three of them received digoxin by accident 
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ANGUS. STONEHOUSE & CO.t7TD. Kauffman, dr.ex. 5663 
TORONTO, ONTARIO 
(Gronk } 


Or 1S it something about which you can't at all 
Sxprhess an. Opinion? 

A. Well,.1l certainly agree, that 
medication errors unfortunately occur. Fortunately 
the majority of them do not result in increased 
morbidity or mortality. forsthe, patients. 
Unfortunately a few of them do. 

When one tries to estimate the 
probability of a medication error occurring in this 
PeLbicularves tuations dyithink youshbave,; to. look.at 
several things. We certainly have to consider this 
as a possibility and try to decide what the probabilit 
1s, that-at could haves happened. 

teaglee wi bat. the, probability.of, this 
Kind, Of error occurring and causing the digoxin to 
be, present, whether or not it was causally related 
FO tne12 death, “the probability declines with 
increasing numbers of this happening to increasing 
numbers of individuals, especially.over a. relatively 
short time, several months. 

It becomes even more improbable in 
my mind when you see that it tended to be clustered - 
if we are talking Ear? theserpatientse= it, tended 
to,be.clustered.in.one, area,.of the. Hospital and «at 


one time of the 24-hour period. 
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ANGUS, STONEHOUSE & CO.LTO. Kauffman, dr.ex. 5664 
TORONTO. ONTARIO (ePank) 
1| 
2 If you were talking about occurrence 
3 of random errors being made, it should occur with 
4 equal frequency throughout the Hospital and throughout 
5 the time and I wouldn't expect to see this kind of 
é Clustering if it°was a random error. 
| So, if you do accept the hypothesis 
if that all of these resulted in medication errors then 
8 you have to say that there was something unique about 
9) this particular ward and this particular shift that 
10) increased the probability of a medication error 
11| occurring and the probability of chee happening is 
| I think quite small. 
‘3 Sov el ithey at hard to postulate 
medication errors to explain all of these cases, 
if particularly - well, we are talking about four Prone 
IS now, your question related to the four cases, is that 
16 COrrect? 
17 Oo Tate Ss Ccomrect. 
18 A. 5O, hind: tr deriv oult to 
19 accept as the most: likely hypothesis a medication 
a error to explain’ the findings an these’ four patients. 
OF me’ Doctor, the possaba lity of 
repetitive medication error’ Was “ae matter) @so I 
= understand it, which you did specifically consider 
23 at the time that you were delivering your first 
24 
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ANGUS, STONEHOUSE & CO. LTD. Kauttiman;, -drvex. 


TORONTO, ONTARIO 
ay (Cronk) 


reporting letter to Mr. Wiley? 

a Mes, 1 Cid, 

O- And you considered it 
specifically with respect to these four children? 
PSs Wess. t Gras 

Q. And“1f~we' turn to page 12 
of your report, Doctor, under your Miscellaneous 
Comments section, the last two sentences of that 
paragraph in substance record the opinion that you 
have just now expressed? 

A. That las: comrect. 

Oe TR pOLGy SEL page os OF 
Che first reporting Letter. 

Mr. Commissioner, I am about to turn 
to the case of Allana Miller. Would this be an 
appropriate time. 

THE COMMISSIONER: Mee Mitre 12550), 
then. 

Mem CRON Meo ita. VOU, wii 

Sir, it may be of some assistance to 
COUNSe! and youbseclit Ti) rarseq this matter now. 
I have some concerns about the possibility of 
completing Dr. usenet evidence by the end of 
the day on Thursday of this week. He is aware of 


it and I have asked him whether or not it is at all 
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ANGUS, STONEHOUSE & CO. LTD. 5666 
TORONTO, ONTARIO Kauffman 1 dr.ex. 


(Cronk) 


possible were it to be necessary that he be available 
On Friday, subject of course to your own views and 
the convenience of other counsel. 

He has agreed to at least check with 
his offices over the noon hour and find Out whether 
that is possible. The difficulty of course arises 
because were it necessary to bring Dr. Kauffman back 
we have other out-of-town witnesses scheduled for 
the interval between now and Christmas and indeed 
Dr. Kauffman's own schedule makes that virtually 
prohibitive. 

So, I raise it only now in case other 
counsel wish to address any submissions to you. 


THE COMMISSIONER: Do you think you 


_Wwill be through with your examination Dy Mona ahiaae 


MS. CRONK: I'm going to try, sir, but 
it is possible that I will not be. 

THE COMMISSIONER: Yes. Well, you 
can tell us at 4:30 or whenever. 

More “CRONK “Db wall. sar . 

THE COMMISSIONER: Or 5 o'clock. Yes, 
Mr. Shinehoft? 

MR. SHINEHOFT: Well, Mr. Commissioner, 
there 1s another possibility as Opposed to coming 


back on Friday which I find myself is somewhat 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO Kavniman, adr.ex. 5667 


(Cronk) 


1 
2 inconvenient and that is to stay late until 6, 7, 
5 8 oO clock at mvaqnt. 
4 THE COMMISSIONER: Well, I. agree that 
5 that is another possibility and you being young and 
t Vigorous have no trouble but with those of us who 

| are a littlevoldem ana periaps with the witness it 
s becomes, 2b we sit past 5 o'clock, I am not too sure 
*| how productive it is, that's the problem. 
? I would prefer to sit on Friday rather 
10) Ghanust Vein miie tier soedin NGG. tiet. os all, son 
ial the other days. But we can fit in your cross- 
12 examination as we have in the past if you can't be 
13 here On Praday ano LE Dr. Kautiman can... But we will 
+ just wait and see what happens and you will perhaps 

know for us, wall you, by “this! afternoon? 
. PAE WlITNboos “l widde call -coday and 
. check my calendar. 
17 , THE COMMISSIONER: Well, you will 
18 certainly know by tomorrow and we have now all been 
19 warned that Friday is a possibility. 
20 THE WETNESS Os) “Yes: 
yi THE COMMISSIONER: But perhaps if we 
all got snappy we might even finish by Thursday. 

a MS. CRONK: I feel the eyes and the 
vs suggestions, sir. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 5668 
TORONTO, ONTARIO (Cronk) 


2 THEY COMMISSIONER aVvesyeal ltrights 


3 Until. 2330 then: 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman 5669 


TORONTO, ONTARIO 


= On Cesumainc. 
29nov83 2 THE COMMISSIONER: Yes, Mr. Lamek. 
ae é MR. LAMEK: Mr. Commissioner, Miss 
4 Cronk has kindly agreed that I may say something 
5 | now with respect to a question that arose yesterday, 
«| and that was about the production of the Minutes of 
a meeting held on Angust 27, 1982 at. the Police 
j Headquarters, which Dr. Kauffman was the first meeting 
: which he attended after his retainer as a consultant. 
9 bev vsaad yesterday, sir, it has 
10 seemed to me that portions of those Minutes were 
11 indeed relevant .and admissible, relevant to Phase I 
12 Ofy thes inguid vo sas eba bis ito say, "Cause.of Death". 
ys Imes Lr aCred “hose spOrLaons Of the 
Minutes which in my view should be produced, and I 
1 have had those portions duplicated, .sir, and they 
A have, Deen distributed to counsel . 
16 I have spoken to Mr. Young about the 
17 || production of these portions of the Minutes of that 
18 meeting, not I stress to obtain his blessing or 
19 approval, but merely to advise him of what I proposed 
a to do so that he might consider what position he might 
want to take when I tender these Minutes as an exhibit. 
zs He ae told me that he has no 
Z objection although he would like to address you, sir, 
23 in a couple of minutes. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman O70 


TORONTO, ONTARIO 


Perhaps I should explain the nature 
of the portions of the Minutes that I have excluded 
from the document that I am going to be OGeSrine , Sir. 

The meeting generally served as a 
general update of the continuing police investigation, 
and this of course was some four or five months after 
the end of the Nelles preliminary inquiry. And 
consonant with your recent ruling as to the scope of 
Phase II, I have taken the position in editing these 
Minutes that the matters pertaining to the police 
investigation after the discharge of Nurse Nelles 
will not be tendered in evidence unless they are 
relevant to matters in Phase I and/or Phase ITI as 
defined” by” you, Sir, 

Lieve wunwsmieloted from tierormicgina 
Minutes references to matters such as the OLGanizeatcion, 
StOLage and” retrieval of Information gathered in the 
Course O1 the Investigatron: 

ine Siiremmg focus of the investigatio 
following the™discharge of Nurse Nelles, 

An epidemiological study which was 
then contemplated but which was not in fact under- 
taken. 

The proposed contacts with parents 
of children who had died on 4A and 4B, that was one 


of the topics that was discussed at this meeting and 
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ANGUS. STONEHOUSE & CO. LTD Kauffman 5671 


TORONTO, ONTARIO 


of course was the subject matter of the later meeting 
on September 13th, of which we have already seen the 
Minutes. 

I have deleted too references to 
certain children's deaths were then being considered but 
who did not die on Ward 4A -and 4B in our time period 


and therefore were not within your terms of reference, 


Sa 

I have deleted references to further 
exhumations which were being suggested) atl theynimes 
although I have left in the Minutes Mr. Cimbura's 
views as to the utility of those things because it 


seems to me that those views go to the question of 


the interpretation of the levels found in exhumed 
tissue. 
I have deleted references to ongoing 


INtEEVIeWs OfMHOspital’ staff andor! teL1 yOu, Sir; 


and through you, all counsel, that those references 
did not in any event contain any mention of the sub- 
stance of those interviews or any information flowing 
from them. 

Finally, I have deleted references 
in these Minutes to ane then threatened civil action 
by Nurse Nelles and to certain civil actions which 


hadi: beén instituted by parents. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman HO 2 


TORONTO, ONTARIO 


1 

2 | in short ,isiv;) I) have, made: whataiL 

3 hope is my best effort to identify and include those 
4 portions of the Minutes that are relevant to the 

5 | scope of this Inquiry as you have defined it, and I 
«| offer you, sir, the extract from the Minutes of the 

| meeting of August 27.982) as, the,next. exhibit. 

/ UiliseCOMMILSST ONER: WAcysy™ | 
; Mr. Young, have you any comments on 
9 bhi ssid gin 3 

10 MR. YOUNG: I wonder if I might make 
11 a very brief statement. 

12/ THE COMMISSIONER: Yes. 

e Mie VYOUNGS wiASi Mrs, chamek told us, 

he approached me this morning and informed me that 

a he intended to produce an expurgated version of these 
~ Momutesiey Ibeshould istate: just iso -the «record «is «clear 
16 it was Mr. Lamek and Mr. Lamek's office who 

i expurgated these Minutes, not our office or the 

18 Police Department. 

19 Pursuant tO (your recent. judgment, 

ot MiyoeGonmrs sone!) that this jinquiny .<should ibe,confined 

to consideration of the police investigation up to 

- and not beyond May nae 1982, the date that Susan 

a Nelles was discharged, our position has consistently 
23 been that the bulk of the notes taken at meetings 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman S673 


TORONTO, ONTARIO 


involving police officers do not deal with the cause 
of death and would not assist this Inquiry in trying 
to determine the cause of death. 

We have also stated on numerous 
occasions that if Mr. Lamek or you, Mr. Commissioner, 
approached us and suggested that portions of these 
Minutes or these notes should be introduced because 
they were relevant, we would consider not raising 
any objection to the introduction of these Minutes. 
We didn't object when the September 13th Minutes were 
tendered andiwe sare: not objecting’ today to: the 
introduction) ofmthese,other notes. 

However, I would obServe, Mr. 
Commissioner, that this latest set of Minutes were 
made during the second police investigation, and I 
think they requiréljust'a little bit of! explanation. 

For instance, the notes were taken 
by an available secretary at the Police Headquarters. 
She had no familiarity with the technical terminology 
being used, with medicine, science or the ongoing 
investigation, anal as. <meesulittyeand,-asced aaa point 
in a few moments, Mr. Commissioner, there are a number 
of typographical and opener errors. 

ine eadaTscion,> lashould also make 


clear that this is? notwaiwerbatime«bnanscript,of whet 
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ANGUS, STONEHOUSE & CO. LTD Kauffman 5674 


TORONTO, ONTARIO 


went on there. They are not really Minutes of the 
meeting either; they are simply her notes that she 
typed up and they were not accepted atrany later 
meetings. 


iethinie, Mim. Commissioner, “I ‘can 


accurately say they were simply maintained as matter 
of internal record for the Police Department. 

As I referred to a number of errors 
a moment ago, Mr. Commissioner, I point out that there 
are a number of references to "grams" and I think 
on Other occasioOns@too 0 "metres", and I think what 
the young lady meant was "nanograms", I think that 
will be clear -- 

TERS OMMESS LONER: Im sorry, “quams" 
and "metres"? 

MR. YOUNG: "Grams" and’ "metres", 
"491 grams" and I think it really should read "nano- 
Grams; -L* mM sorry. 

THE COMMISSIONER: .What do the 
"metres" -equal? 

MR@OLAUBK: “Page 3): for example, 
Mr .Commissionermoyoursee»references to -- 

THE COMMISSIONER: Ones again. a 
copy has gone to everybody but me. 


MR. LAMEK: I'm sorry, you wouldn't 
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TORONTO, ONTARIO 


accept it from me. I would be delighted to give you 
one, sir. 

This is by way of example, on page 
3 there are references in the middle paragraph to 
"the heart concentrations ranged between 201-296 m. 
per gm.", which I take to be the abbreviation for 
"metreshper! gram" < 

MR. YOUNG: IT would strongly 
suspect, Mr. Commissioner, that she really meant to 
Say and what was said was Tones eenete 

MAS LAMEKSOPONERInk: that to be a 
fair inference. 

MEO CYOUNG : © CAnd Syoumnwil] lnotendn 
the second page sin'the fifth paragraph there is a 
Freterence stoelgram!tand once “again that Ereally doesn't 
make a whole lot of sense. I don't expect that is 
really what was said at the meeting. 

There are a few other examples of 
that, minor errors, Mr. Commissioner, on thé second 
page, the eighth paragraph, the last word in the 
fourthphinetis Wistedethere has wimiccar dian" wand Jt 
expec tethatnibs t"nyecardium"”. 

THE COMMISSIONER: This young lady 
didn't have a six-month course the way we have. 


Mike. YOUNG: That 18 night. TF yecal] 
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having trouble with these same terms. 

Ongthe fourth page, the second 
paragraph, the second line, the second word, Mr. 
Commissioner, is a reference to "Bruce Loran" and 
oncel againgslyeuspect, thar Asi Bruce Fierynla 

The| Ssame;paragraph in wthes fourth 


line; thebthirdslastemord enpithatedine,; "“Packgun’. 


Once again; y Mrs Commissioner, I) think it is pretty 
clear» thatiisimotywhat»wasnsaid: «Ltiis) likely 
'Pacsua "se 

THE COMMISSIONER: West, 

MR. YOUNG: sAnd the last typographical 
OBVerT OR Ons OMeysSOnea Mog Commissioner ,. 2s. contained 


on ‘thes sametipage, aschesdlastypanagraph,) ithe thind. line, 


theré 1S a reference son "HRP land J! believe.that 
should be "HPLC". 

Mr. Commissioner, other than those 
comments we have no objection to these being tendered 
and accepted) asnan exhibit. 

THE COMMISSIONER: Then the Minutes, 
the expurgated Minutes of the meeting of August 27th 
will be Exhibit 269. 


=——- HXHIBIT, NO... 269: Expurgated Minutes of 
meeting of August 27, 1982. 


MS <.GRONK=. Li sorry, sir, what was 


the number? 
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THE COMMISSIONER: 2692 

Yes. 

MReeLAMEK:: Mr, Commissioner, I have 
a further document toutender,as anyexvhibaes. wir. 
Kauffman, as you know, was Bnitially retained, as.a 
consultant to the Police and to the Crown Attorney's 
office. He also acted as consultant: in. Clinical 
Pharmocology to the team from the Centre for Disease 
Control and the Ontario Ministry of Health, the 
authors of the Atlanta REDOrE. 

AS you know, an expurgated version 
of the Atlanta Report was distributed to all counsel 
some time ago. for whatever assistance Lit magh tbe 
to them in the cross-examination of other witnesses. 

Now for the first time of course 
we have a witness in the box who was a CONEEIEDULOL 
to the Atlanta Report, and it has OCCcuETed, fo. us, that 
it may be helpful, counsel Mavy tind it helpful to 
refer in cross-examination to that PepOrD we. Ii. Ehere 
1S, to be: such,a,reference.it is my view it might 


be appropriate that the report be in evidence, 
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I am therefore offering now, Spikart 
as the next exhibit a copy of the expurgated version 
Of- the Atlanta Repo 

THE COMMISSIONER: Yes. PI eta he, 

MR. LAMEK: Oh yes, just one point: 
appende di toPiks sisiaplicea key of the code for the 
various children by number and name. On the very 
last page the names are Supplied that correspond 
with the numbers of the children in the categories 
AAB KANG ‘bk 

The last child named in GFOUp -BS 
number 02019 is identified ag Friesen. Indeed that 
child should be Gage, not Friesen. Férthpptssenr 
read "Gage" on that final page. 

THE COMMISSIONER: All eLont) atmsxhibit 
ATs 
TeTBALB EBONG ne? 70s Expurgated copy of Atlanta Report. 

THE sCOMMISSTONER#@ This: is the same 
document that was distributed I take Ley t2t Gis Sion 
changed in any way from the --- 

MR. LAMEK: It is the document 
distributed earlier to; ‘counsel. ‘All counsel. 

THE COMMISSIONER: Yes. Thank YOU, 
Mr. Lamek. 


The only other thing I want to Say, 
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and Dr. Kauffman is not enthusiastic about it but 

1s prepared to be“here’ if Necessary On Friday, and 

I think we have to accept his offer because it would 
be almost impossible to fit him in at any other time 
if “it re necessary.” L”am-strl lt hoperdl that we wilt 


be abie™to'finrah@and he teeperhaps even more hopeful 


than I am that we will be able to finish by Thursday 
night, but if we have to go over to Friday we will. 

Me oOlLRATIY ss “Just “whi rer vou tare 
talking about scheduling, Mr. Commissioner, I have 
a problem tomorrow morning and possibly all the balanc 
OP theraay™ vomorrow. I am simply going to ask if 7 
may to take my turn on Thursday rather than tomorrow. 

Jia COMMESELONER: Ves. Yes. “ff don' te 
think there will be any real problem with that. 

Tete (sone Other thing I should 
mention too and that is on Monday morning the Council 
of Judges is meeting - is meeting I think all day 
but for some judges I guess a half a day is as much 
as (they Can Sxpect, tt ae ali’! am going to take so 
We WON Ek Stare unts | 2750 on Monday. 

8 gb right, Miss Cronk. 

Mo. CRONK?* Inank you. 

(Ce Dr. Kauffman, I would ask you 


to turn now if you would, please, to the case of 
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1| 
fi Allana Miller. 
3 Your summary and analysis with respect 
4 to this child commences at page 5 of your first 
3 reporting lettenitemMus Wileys io Luhaverbtecorrect1y, 
-| Dr. Kauffman, in this case as well you have expressed | 
the iviewvimryouriwmitten reports to Mr. Wiley that 
" it is probable that digoxin contributed directly to 
8 thirsachi bkdverdeath? 
9 A. Nes, “thatetsncosnrect,. 
10) Or Once pagan ~TDoctorm, eould you 
111: help.us, pplease, asrto the basis upon which you formed 
| that Lopinwion? 
ia A. riceeintant wase)! momethsrold 
when she was admitted at this time. pep hadsnad Long= 
1 standing congenital heart disease becoming symptomatic, 
15 as I recall, some time around the fifth or sixth month 
16 of life. Had been treated for some months with 
Lh digoxin as well as diuretics and then was admitted 
18 | because of progressive congestive heart failure at 
19 this time. She was in the Hospital approximately 48 
yi heurs or maybega littletiess praoryto her death. 
During her hospitalization she had 
a documented bradycardiac episode. She had repeatedly 
4 documented irregular heart beat, and was suspected 
23 On admission of possibly suffering from digoxin 
24 
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intoxication. However, a digoxin level obtained on 
the date of admission was reported as 0.6 nanograms 
per mil. on the record I looked at. 

She seemed to be getting progressively 
more symptomatic from her congestive failure with 
dviticulty breathing. 

The @vening prior to her death did 
tolerate several feedings. Because of her slowing 
heart rate periodically and her irregular rhythm 
her digoxin dose was held I think after the Pay ok oe 
the date prior to her death, and so she did not have 
any digoxin prescribed from some time on the 20th 
until her death early morning of the 21St Of March. 

She also had some other laboratory 
studies done, and I didn’t look at the laboratory 
peet, In the secora. © Nave a cOpy here’or tne 
tatter” several "days. 2 have laboratory reports from 
Allana Miller with dates of 14 October, 15 October, 
21 October and 22 October and I am confused because 
I think the date of her death was 21 --- 

QO. Thaw. Ss COLrect. 

A. - and I don"t understand a 
laboratory report aivadg PN Zend at tameeloso0” asm... 
so I will have to refer to the chart to clarify 


that unless you can help me. 
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1 
2) OF The chart, Doctor, is Exhibit 
3 115, and the biochemistry reports appear ina - it 
4 is two pages starting at page 69 and there are 
| Dey er Saneeon ay, Doctor, the earlier reports are 
>| found at pages 87 and 88. 
6] A. Okay. I see on page 86 the 
7 first copy that looks like my copy. 
& oe Those are from October of 
9 | L980, DOoCEor. 
10 A. Right.. Those are from an 
earlier --- 
11 | 
O- Admission. 
12 
re ~)carlier hospitalization. 
a Ox Starting from page 87 you 
14 will see readings commencing on March 19 through to 
15 March 20 and then there are others in the record 
16 POp Maech) 21st. 
eal A. Okay. 
vel On Does, that assist you, Doctor? 
A. Yes. What I wanted to point 
if out was that on admission on the 19th of March her 
2 blood gases appeared to be essentially normal. He 
21 pH was 7.32. Her PCO2 was 47 and the PO» was not 
22 recorded but she has a normal bicarbonate. But those 
23 look normal. Her electrolytes including her potassium 
24 
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are all normal and her BUN was 19 which is approaching 
the high’ side of normal range. 

The digoxin ‘concentration’ in serum 
reported on that*day was'0's.*"THat 1S the one t Just 
referred to. 

Then if we move to the next day at 
1430 on 20 March we can see that again her sodium 
potassium and chloride are essentially unchanged. 
They are all normal. Her potassium was 3.8. 

Her BUNethe EobVowing! day is 10° which 
is still within the normal range, and in addition to 
that the creatinine is 0.5 which is another measure- 
ment of the kidney function so we see that her 
kidney function on the 20th day prior to her death 
according to the data on the laboratory report is 
normal. 

TASnMEVAGn ct think Sthere Misr any 
additional laboratory report following 1430 on 20 
Marehe 

oO. WOLE you turnyebpettérentetpage 
69 if you would and you will see the results from 
various tests on the 21st of March. 

A. | Okay VenTHank “ott 

Now as I understand it this sample was 


drawn after the death; is that correct? 
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1 | 
2 On Which page are you now 
3 Pete ria nunitor 
4 As ive. On page 69). 21 March. 
; QO; There is no time indication 
“| Lherne, Doctor ebui cowed p you it is clear that the 
| digoxin specimen reported on the next page was drawn 
| after the death of the child. 
| THE COMMISSIONER: ‘The destination 
9 Patho Llogyl == 
10 MNSwMGRONKti=, Li amsorry, Six n daadidnt 
11 hear you. 
12 THE COMMISSIONER: The destination is 
e pathology. Wouldn't that help ws? 
| MS. CRONK: Yes, it may well be that 
“5 this sample as well was drawn after death. 
IS, THE WITNESS: There is no time or 
16| designation. This becomes - it is an important 
17 question to me because the potassium is quite high. 
18 If that is a post mortem sample it has no particular 
19 relevance; if it is an ante mortem sample then it 
does. 
20 
MS. CRONK: Q. As the Commissioner 
S suggested we have heard evidence from certain of the 
a biochemists from the Hospital for Sick Children that 
23 when these forms indicate in the top right hand corner 
24 
25 


7” 


id id eee 
k ” 


7 “oF ete | se ry 7 


, 


¥ [ve 
: ae 


an 


- S 7 
- ‘. O ii 7 
J Fd 


- 


: ~) ti: Pe fk J02 api AG. et | 
7; poldesna! SS oon eb elt 


eta 2a abl4 wep. ft cme wie 


cnn riwomrt 
. sat ae Synq S0AA S0..mo aedre det 
‘ nw d : : 
L ; 
rion F mia i 
’ 
if ~ « € « 
93 io) t ; sr ie: ro 
| lay © e 
| | = 
; I 4 14. ey - bE ALY f ! j 
| 
i : : 
{ PuLa.t 3! 4 i 
7 2 AT 
| 
J ri ’ | 5 i 
} ' | | Le | 7 
| ® a J y : ’ ¥ Oui ; 
. 3 I i) 2 i 14 ; : 
; 
| dos ‘ | 7 { Licht ¢ } ea oS ° 
& $6103 i; a ii Deity patria Ft 1] 
| e+ of ous ity ] 4 irre ru = ‘3 ; 
| 
| seuatezbome> et. ar 6 HOR a 
od2. 96) @bbix4o) hei eersbors brio .avad Si Dopespoave 


doe agbh i 2 ot® 202. feoigeot eAF moat ste tiedsete 


“d 


bdad. tivis ‘qod\erty- at otentonh amet seo04 node 


( 
4 


12] 


24 


a0 


ANGUS, STONEHOUSE & CO. LTD Kauffman; «dr-exi 
TORONTO. ONTARIO (Cronk) 5069 


of the page the destination for pathology, that has 
been in the cases we have examined referrable to 
specimens taken after death. 

As I will assume that this is 
a post mortem sample then. 

So the potassium of 9 reported on 
21 March is of no particular sloniiicance to me. 

What I want to point out, EO iey he tec 
based on laboratory data this child had normal renal 
function and had normal blood gases at the times they 


were measured during her short hospitalization. 
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TORONTO, ONTARIO ( Cronk ) 
CC/BM/ak | Iiveaddaiton wn ctninkehat he aigoxin 
“4 concentration measured on the 19th of 0.6 nanograms 
4 ner «mi llilwereiwals) consistent with tthe: maintenance 
S| dose that she has been on during the previous months. 
6) Then at approximately 1945 am. on 21 March she 
7 suddenly developed, Semhitavitkae bradycardic, developed 
| an irregular heart rate and is described as beginning 
to gag and vomit along with those symptoms. Around 
°] that time she also had a generalized seizure. Her 
“ bradycardia’ Grogressed: tovcardiac ianrest ‘and 
11 vesuscistatiom effortswerexnct successful . 
12) then, as: werjust: noticed, the serum 
13 | concentration obtained approximately six hours after 
14 - her death was measured at the Hospital as 78 nanograms 
| Perc milhiltre.q5 Another: post mortemisample ‘that I 
! think was done at CFS was 69 nanograms per millilitre. 
‘i Subsequently, the only “tiasnue concentrations that 
aw were available were on preserved tissues. There 
18] were; no fresh datas davaaa distia: imerthits: patient and 
19) digoxin concentrations in the myocardium from tissues 
20 preserved in Klotz solution were reported as some- 
1 where around 5 to 7 nanograms per gram of tissue, 
72 it was very low. 
SO}. themtcombiniakiiomn of a»chidid twho, 
a on admission, was shown to have a digoxin concentratiadn 
24 
25 


‘ware, abot fests *#a ae 


’ 
= 


Seres Coe BT TE A 


- ( F 
Peis 1 (eta) 
\ 


JR en on 


‘C2 


ANGUS, STONEHOUSE & CO, LTD. Kauffman, dr oe 568 7 
TORONTO, ONTARIO (Cronk ) 


compatible with her maintenance dose of 6.0 and had 
no additional doses administered after the day 
prior to her death had normal renal function as 
near as I could determine and then suddenly had a 
death event with symptoms compatible with digoxin 
rnitoxication, wassLound iy fresh post mortem serum 
HOA Mave: a COMmcen tration Of “digoxin in the vicinity of 
70 nanograms per millilitre. All of these lead me 
to conclude that she did indeed receive a rather 
Fangs dope ton Amgomineshortly prior to her death 
anc ties, tims wasr likely econtributory to her death. 
Complicating factors were that because 
of her underlying disease, her hypoxia and her 
inherent arrhythmia may have predisposed her to 
LORI city toe Kiidoxin Go "a greater degree than a 
child who did not have these complications. 
ae Mhiank “ou, Doctor. DOGter, 
with respect to the last known dose or prescribed 
dose of digoxin to have been received by this child, 
we have heard evidence from Dr. Robert Freedom, who 
was involved in the care of the child, that although 
earlier in the evening on March 20th when he left 
the Hospital he felt at that stage that it was likely 
not necessary that further digoxin be prescribed, 


that was not the view of other attending staff 
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cardiologists and a dose of digoxin was administered 
that evening at 9:00 p.m. 

A. Ormatine 2 Ovoin2 

Oe On the 20th the evening before 
her death. «The aniountcof sthe -dose was ..032. Were 
you aware that that dose fad been given to this 
ehnld? 

A. Yes, I believe so: 

Os Doctor, as well with respect 
to the post mortem serum level and the toxicology 
data that you have outlined that was available from 
the Centre of yhoréeénsic +Sevences;, does thatidata 
assist you in this case in drawing any sensible 
conclusions or estimations regarding the likely 
tameCek admpntstrahknonwef rthejdrug and) tEheypossible 
mode Hof eadmmanistrationvofethe,drugwinnthis,case? 

A. Well, again we are struggling 
with concentrations in preserved tissues but even 
given that the concentrations are rather low, if 
one assumes that the concentration in the tissue 
was low even if we allow for the leaching of some 
of the tissue digoxin in the Klotz solution and we 
Look atythesserumnconcentration,o£f 70;,.that.suggests 
that she received a dose of digoxin within that 


time, frame prior,to. her death, which did not;allow 
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any significant degree of distribution into the 
tissues. 


SOO because: Of?) Chose Hone traints) 


I thought the most likely possibility was that she 
received a dose of digoxin within an hour or so 
Prior ‘to her death, cvecbEsrer not allowing any 
significant distribution to the tissues. That was 
the only way I could really account for these small 
amounts that apparently were present in her tissue. 
©; Welle toobe® chear, 2 poctor, 
asi Cortherconcentrations that were in fact found in 
her tissues, you have told us as to what the range 
of concentrations were in the myocardium tissues. 
In fact, there were fixed specimens from the lung 
eshayedtase well “and; i@s (aunderstand it, no AGO x in 
was detected in those specimens, is that correct? 
A. The si cCoprect;? I bel teva 
oO. And DOoCctoY)s you have told’ us a 
well I believe that at approximately 1:45 in the 
morning on the 21st of March this child's apex became 
irregular and she then began to gag and vomit. The 
medical recordundicatés* that! ati 2:40 alma dose 
of Lasix was given and at 2:45 a.m. she began having 
seizure-likevactivity and a»Ccode. 25! wa's! caillited. 


Ultimately, after extensive resuscitation efforts, 
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i 
2 | 
CES the child was pronounced dead at approximately 3:27 
in the morning. When you, Doctor, indicate that in 
+! your Opinion the dose was likely to have been admin- 
S| istered within an hour or so of death, what time 
6 are you-referring*to as thé time of ‘death? 
7| A. Webay uf PD had to®bel mere 
3 specific I suspect I would say that the administration 
was somewhere within an hour prior to the onset of 
| the critical symptoms; in other words, the increased 
a bradycardia, the gagging, the vomiting and then the 
11 seizure’ and’ so* forth. 
12) ae AVLCET one 
13. A. IT think those are all symptoms 
14 conpaltible -withdi goxin intoxication} '0S6)rthat is 
15 EHS -DFEEM.SEGCI Cam wotking ton: 
| Q. Doctor, this may be something 
ml Ehatcyou Gan helptts *withOand Milt may not) “butvagain, 
i we Shave “twotime *intervals here ‘that are vat least 
18 necordéed “incthevprogress notes YrCAt 1:45 we see the 
19 irregularity in*the child's"apex°and' thé ‘gagging 
20 and the ‘vomiting? to whieh*youehave referred but eit 
1 is almost an hour later - well, it is indeed an hour 
2 later when it is noted that she began seizure-like 
acrivityg sWwhencyou takk popdocten)y hethe adn sétlot 
. the critical symptoms, do you have one of those 
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two specific times in mind? 

A. Well, I was actually relating 
the onset to the increasing bradycardia and irregular 
heart rate and the gagging and vomitting. I think 
that could have been the onset of the symptoms that 
had progressed to the Pre symptoms that followed. 
thenevuas aecanplatarinorésctor andpathatnis- 
becausenofoherorapedly «deteriorating condition; othe 
seizures could possibly be related not to digoxin 
butetdilackhbofioxygentorsascidosis or other things 
that were intervening over that short period of an 
hour when she was rapidly deteriorating. 

Q: bector pies ubeathencvour bést 
judgment, bearing in mind that the gagging, the 
vomiting and the bradycardia that you have mentioned 
are recorded as having occurred or at least starting 
Cosaactursaibeleadbraim the morning; Vvisiit’ thendyour 
best justment that this dose would likely have been 
administered about an hour before that time? 

A. I can't be precise about 
the hour but I would agree that it was most likely 
administered prior to the onset of those symptoms 
which appear to be the beginning of a series of 
worsening symptoms. It could have been as early as 


30 minutes, maybe probably within an hour. 
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ANGUS, STONEHOUSE & CO. LTD Kauffman, dr.ex. 5692 
TORONTO, ONTARIO ( Cronk ) : 
@ i oioht.. 
A. Psat in my report, I gave 


out side numbers of 60 to 90 minutes to be generous 
but I really believe it was probably shorter than 
90 minutes. 

Oe ’ ae ence DECLOn pf ae he 
dose had been administered for example an hour and 
a thal 6 prion eeomthevonset. of Lhose critical symptoms 
WOU to Gewtnose circumstances Expect any discern- 
able distribution to tissues? 

A. I would have expected even 
in preserved tissues more digoxin, measureable 
digoxin there particular in the lungs, because if the 
drug is administered intravenously, for example, 
ail ofthe: cardvac output goes through the lungs. 
Although this child did have an anomaly which changed 
that to some degree but it really didn't reduce the 
Amount On thicodethat -wasscqoing through her hungs, it 
actuna hikerncwersed it. ~ Go, I wouldsexpect) that 
length of time to allow some equilibrium with lung 
tissue. 

Bhs T DOGEGH, “En Gddreonm cto 
express] ngican Fop PL ONMe nwyour report sciuto the 
likely time of administration of the drug, you as 


well addressed the issue of the likely method of 


LN, soaker 


i Sov Tar 
. OF, 


& 
i piss. 


Doe air ay Fa) . 


a 
bsyguq@ailhr fie Mw os 
7) 


ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. ae 
TORONTO. ONTARIO (Cronk) 


adn Mistire tron tidid iyourmerte 
A. Yesiz 2 eclids 
oe AlsL raghtsec And was, L-under-— 


stand: waa DoctomyAivoun rhbest sopiinion, fim /that ardgard 


IS, sseb oto pageak6 tohtyour report dim, the ktirst 


full paragraph and you have indicated that the tissue 


levels fand *theesernum level are consistent with a 
large intravenous bolus) \injection. Do I have that 
Conmnec bhy waloe tor? 

A. Yes; that “us -conrvect. 

Ot NocionrpeL.£ weyhatniy trier, 
as vyouchavehsuggested from|the Low: tissue. concentra- 
tions in the heart tissues and from the absence of 
identifiable concentrations in the lung tissue that 
there was a minimal amount of distribution of digoxin 
from serum to tissue iimpihis Case; cis bE yposstbLe 
in your view that the dose of digoxin in whatever 
quantity it might have been could have been 
administeredawithinoan hour o£f-the,actual,code 25 
Calved ion Lhis Ghid. (Cawldeg vei bayesebeen later than 
the time frame you have estimated? 

A. | I think it is somewhat 
unlikely looking at the undetectable amount of the 
tissue. I think in the sample of the lung there 


was not any digoxin found either in the lung or in 
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the Klotz solution in which the lung had been fixed. 

On Dhaai Le ‘correct » “Doctor 5 

A. ~Oo, we have to assume that 
there was no significant quantity of digoxin in that 
tissue. So, I think that the digoxin must have been 
administered within a ee eieiy Sore timesprior to 
tie infant's Geach. 

THE COMMISSIONER: ff Gans | he 
question was the opposite Way around. 


MSs) “GRONK?: Ud bee isetes) Maen 6 | cla wae 


THE COMMISSIONER: Whether vt could 
have been shorter - it could have been closer to 
the --- 
oHE WLTNESS: SnoOerem tor thea <2 
THE COMMISSTONER: Tor one “hour. 
THE WITNESS: LOMrOone (hours. ayes: 


it could have been shorter than one hour, yes. 
MS . CRONKs Oe, Anas Git resus 


both in those symptoms and that serum level? 


A. Mec, ) think so. 

Ox And the concentrations in the 
tissues? 

A. I believe so. 
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as best you could to estimate the minimum possible 
dose that could have been administered to the child 
and yet achieve those digoxin levels, is that correct? 
A. That msveoerrectx 
Ge And what was the minimum dose 
in this situation; RoekOTS that you estimated? 
A. Approximately .5 milligrams. 
On Anediathkwe reférabothite, your 
first and your second EGporting letter, Doctor sas 
I understand it, you have indicated that that amount 
of a dose would require approximately 11.1 millilitre 
of athenpediatricyintravenocuskainjectabie preparation? 
A. That 1s correct. 
OQ. And similarly it would require 
in your view, if I have it correctly, a volume of 
2.2 mMillilitresG@of the adult #ntravéendis preparation? 
A. Thataisiicorrect. 
O And as well you estimated with 
respect7tonbhésoralbelinurftbatti¢t wonldarequmera 


volumecotnlisbantibhiltptres? 


A. That DS¥Corréechy 

OW Doki ihavemthat'vcorrect? 

A. Thatersmeorrechialso: 

THE COMMISSIONER: Those figures 


translate into vials which are a lot easier for me, 
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ll pediatric and a lithieover 2? 


THE WITNESS: ONneimaudee sand: Lia 
pediatric. 

THE: COMMISSIONER: Marre bt. soTT 
yes. 

‘HE WITNESS: Rie pele ws" a 


Ae mad 1904. teen vilade 

THE COMMISSIONER: Leo, ali rghit, 
thank you. 

MS. «CRONK: Onn DOCG, <i. marking 
that estimation I assume as vou did in other cases 
that you" were> required: toi make certain assumptions 
regarding the method and type of administration that 
applied? 

A. phate 4s. correct. 

Oi. Conta you Driekby outline 
for us, Doctor, please the assumptions that you made? 

A. I assumed as you said that 
there was no distribution from the central compartmen 
so I again used the central compartment volume of 
dStas butiomM Of 1 Sia itres pexi mil ligrana © The 
infant's weight was 6.11 kilograms. The concentra- 
tion I assumed was 70 nanograms per millilitre and 
multiplying thace all out 2 comes out tte bens 56 


milligrams. 
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om All Mpight vatThosesassumptions, 
Doctor, I take it are essentially the same as those 
which you made with respect to Justin Cook in 
estimating his minimum dose? 

A. That tis tcorrect. 

©: All prghbe becker, Having 
regard to the fact that that was a minimum estimation 
that you made based on those assumptions, can you 
help us as to what level of confidence you place on 
that minimum estimate? 

A. PVCcan a pit a Wumber ona t 
I think that represents close to the least it could 
be unless one wanted to accept a smaller volume of 
distribution then you come out with a number that 
was somewhat smaller than that. The dose - I don't 
have a great deal of competence that the dose could 
not have been somewhat greater than that. 

Or How likely in your view, 
Doctor, is it that the minimum dose scenario applied? 

A. I think in view of the fixed 
tissue concentrations that that is the most likely 
possibility in opposition to a dose some hours 
earlier allowing tissue distribution. 
On All rivgnt.. Doctor, vou have 


expressed the opinion in your teport, as I understand 
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it, that it is highly unlikely that digoxin in, this 
case was administered orally. Do I have that 
correctly? 

A. ThAt LS correct. 

ey And that is a@s well found 
at. Page 6.0L your first Penn aa Tetier? 


ee That 2s correct, 
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(Cronk) 5699 
0. Can you help me please, DOCtor, 
as to the basis upon which you rejected oral 
administration as a likely candidate? 
A. Again one of the factors was 


the volume required in a child who was not taking 
feedings well and was having difficulty keeping things 
down. 

Secondly, when the drug is given 
orally Le takesaa white for it to be absorbed, and 
the reported time to reach péak devels aftersan oral 
dose, reported in the literature, is approximately 


one to Ewo hours: 


om IpeMI Sorry, Dockor? 
A. One to two hours for peak 
concentrations in serum after an oral dose. Of 


course distribution and excretion and everything 
else is going on simultaneously. So to achieve a 
highs serum concentration asewe See here with minimal 
tissue distribution it is’ harder to reconcile with 
an oral dose where you have to allow time for 
absorption to reach concentration. 

On Would that be so, Doctor, 
regardless of the amount of the Clixir that might 
have been administered? 


A. Yes. 
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Kauffman, dr.ex. 


(Cronk) 
1 
2 Cp DOCCLOL;, aS you Will recall 
3 from earlier this morning we have heard extensive 
al evidence from Dr. Speilberg concerning this child 
5 | amongst others; and you will recall as well that 
6 | according to the medical record of this child lasix 
| was given at 2:40 a.m. in the MOCNING. 9 tied rect 
/ your attention,” Doctor, to’ page’ 115, Wf you would 
8 please of the medical record. 
9 jhe I am sorry, what page? 
10 On iy +i SOnry, page 42" 
11| EXNIDIV) Lio, coe yvou nave tiiat, Doctor? 
12 | AY Yes. 
i es Doctor, the nursing note made 
by Nurse Nelles on March 21st, 1981 Starting about 
. two-thirds of the way down the page for the period 
iS 1245" a-Me” COs 27 Aim. indicates that ate teas’ we we 
aa noted™earlier=the chi las apex was tere qulan. Mort 
17, happened three or four times. The child began to gag 
ei and vomit large amounts of very thick’ cléar mucus. 
19 She was suctioned for further amounts of this mucus. 
BA Dr. Soulioti came to examine the child and administered 
lasix, 6 milligrams IV push at 2:40 a.m. At 
- approximately 2:45 eRe babe began to seizure and 
a become very rigid with extended legs and arms. On 
23 oscillation there"wae“no ‘heart Lave; CPR was inttiacred 
24 
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ANGUS. STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO Kauffman ’ dr.ex = 


(Cronk) aL 


and.a Code 25 was called. 

YOu see, Doctor, from the progress 
notes that within five minutes of the administration 
of what was recorded to be lasix seizure like activity 
ensues, heart rate disappears and cardiopulmonary 
resuscitation is immediately commenced. 

Doctor, in your view, having regard 
to the amount of lasix that is recorded as having 
been administered, if digoxin had been mistaken for 
the lasix dose which was intended to be given, could 
6 milligrams of digoxin given by IV Push, account both 
for the symptoms which then ensued and the cardiac 
arrest of the child as well as the level of digoxin 
found in the serum concentration post mortem? 

A. 1O,answer that I have .to- 

I would have to know - I don't think we know from 

the chart what was meant by IV push, whether the 
medication from the syringe was actually attached 

to the needle at the baby's vein and, pushed in within 
a few seconds; or if it was pushed in in the lower 
Ppart.of the IV tubing just above the vein and over 
what time was it actually pushed in, whether it was 

a few seconds or maybe a minute or what they meant 

by LV pus. 


The reason that poses a problem is that 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


haugirman, “ar. ex. 5702 
(Cronk) 
1 
2 if it was put in the IV tubing even a few centimetres 
3 above the vein, and I don't know where the ports were 
4 in this particular set-up, there would occur some 
5 | dilution and then there would be some delay probably 
P a few minutes of it completing to infuse to the baby, 
| being on the IV flow rate. If it was pushed rapidly 
right into the vein at the hub of the needle then it 
8 would have gone in somewhat more rapidly, so I don't 
9 know those variables. 
10 Now looking - and that determines what 
11 kinds of concentrations you might predict in the 
12| serum. 
6 ii Looking at Ehe volume Gh Lasix that 
was given “to provide 6 milligrams, I think lasix one 
ae oa vpreparatten on. LO MmLULigrems per melli latre, 
- so 6 milligrams would be in the volume of .6 
16 nNillalatres. © £ one-administers .6 millilitres of 
17 || digoxin aS a paediatric preparation and multiplied 
18 -6 times .05, what is it --- 
19 On The concentration of the 
paediatric --- 
20 
A. No; che anount, .. “an trying 
‘s to get to the amount of digoxin, I would have to do 
ge my arithmetic before I can answer your question, just 
23 a moment; that would have been .03 milligrams. 
24 
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(Cronk } 


If the adult preparation was given 
that volume would contain .15 milligrams. So then 
we need to see what concentration might be produced 
in a relatively short time depending on how much 
distribution had.taken place....If you put that amount 
of digoxin into a volume of 1 litre per kilogram, and 
this baby weighed - I am sorry, I have lost the 
weight. 

ae Dee te time Of death, Doctor, 


She weighed 6110 grams. 


ae Okay, 6 kilograms. 6 kilo- 
grams divided by .15 - I am sorry - you could 
conceivably havea concentration in the range of 


22> if You injected adult LV digoxim into that. volume, 


that volume of digoxin into this apparent volume of 


distribution. 

Os. What, Doctor, if the, pacdiatric 
bed been used i=. 1 an. sorry. 

A. Well if the paediatric had been 
used it would be much much less than this. The point 


Team making issthat it is shard for me to explain the 
serum concentration of 70 based on that kind or dose 
Li that kind of error was.made, that is, 411 T vam 
POIDbLnG oOuL. 


MR. STRATHY:, May I just.ask a question, 
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ANGUS, STONEHOUSE & CO. LTD. 5704 
TORONTO, ONTARIO 


Kauffman, dr.ex. 
(Cronk) 


it might be convenient to ask it here. 

THE COMMISSIONER: Yes. 

Mh olRADH Yes DOCLOr, youcSaid 4.t 
could lead» to a concentration of 25? 

THE COMMISSIONER: That is nanograms 
OCCAkLG I PtApS cen |W beere, 

Sw LINES Se Per misllilpere. 

MR STRATHY:: After the injection? 

Pious. WIENESS : Yes. 

THE COMMISSIONER: ieee See he 
height)’ of ‘the alpha phase? 

CHE. WLINESGSES Yes. 

is ToLRAny ey Thae as ante mortem? 

THE WITNESS: Well I am assuming - 
yes, i1t)was injected ante mortem. I am assuming now 
that the baby was alive, I don't know the exact 
eiveulatonry, igtatus xcept it wasn’t adeal at the 
Cane that hus 2240 q.me, but assuming at. the time 
it was actually injected that there was still a heart 
cate wandwythatidistributioen wid take: place, the 
Circulation time ordinarily is about 12 seconds with 
normal cardiac output but this child was probably 
prolonged somewhat, Bink five minutes would allow 
Mini circulation timemfor the drug<to get to the 


lungs and distribute into the high blood flow organs 
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TORONTO. ONTARIO (Cronk ) 5 70 5 


which comprise the central compartment. 

MS. SYMES: Doctor, could you again 
Give the calculation that you did to achieve the 
25 nanograms per (itwilttre please. 

WHE WITNE oS: Okay. Lf digoxin had 
been mistakingly placed in-the Syringe rather than 
lasix; and if indeed the dose of lasix that had been 
ordered, the same volume for that dose had been drawn 
up in the syringe, i.e. .6 millilitres, and the 
mistake was with adult intravenous digoxin, that 
would provide 150 micrograms of digoxin in that 
-O MULTI Veres==@ Te" that was rapidly injected, and 
over the next five minutes the child maintained 
CAreulatlory Status so that the drug could be carried 
LO the high bloed flow Organs, that is the lungs, the 
heart, the liver? the kidney primarily, then we can 
assume a volume of distribution in the range oF 1 
litre per kilogram to make it easy. IF you divide = 
and the baby weighed 6 Rirograms, SO that ts 4 lieres 
VREG which that 150 micrograms would distribute, and 
1f“you “divide 6 into150 VOU dete 2 

MS. SYMES: ‘Thank you. 

THE WITNESS: is “that clear? 

MS. SYMES: Yes, thank you. 


MS. CRONK? "oO. Doctor, if we assume 


vt. oe. _ 


| | : 
m. woisplu sir. er 


‘4 joa) eae a . 
a 
Te ee hs q 


zed 


4 iG i@etis 


with SH as! 

Bs ess youll 2.208) 
7 
pwlhey & 2he® - 7 


14 went st ade eae 

. . erty £4 id ann lea de 
7 4 

sim Deca wt fy thy orberd a 

ay’ orok ® woavrenumg 4 


‘ 
> 


y 


=< 


24 


oD 


ANGUS, STONEHOUSE & CO. LTD. 
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(Cronk) 5706 


that the dose was in fact given in that way, and 
that an adult ampule was mistaken, or was given to 
the child be it accidentally or intentionally at that 
stage, are you saying then that given five minutes 
of relatively free) circulation time an ante mortem 
level Of <digoxinoot 25 nanograms could have been 
achieved? 

Bs It could have been. 

Ons And were that to be the 
case, , Docter,.woudd that,account..an your view for 
the digoxin concentrations found in the myocardium 


tissues after death? 


A. The myocardium with fixed 
tissues? 

O. Yes. 

A. ttuweouldnfit be inconsistent 


with that, no, because we are saying that there was 
no distribution&to the tissnes essentially. 

Q. Andg@ashwéeliha Doctors, Lf that 
were; the) casesahd anovante-mortem level of 25 nanograms 
had resulted, if we apply the post mortem multiplier 
about which you have spoken earlier, you have told 
us that the range in your view can be anywhere from 
1 to 4, do I have that correctly? 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 


TORONTO, ONTARIO (Cronk) BAO? 


0. If that is the case then with 
the application of a post mortem multiplier within 
the range which you considered to be acceptable, we 
could account for the post mortem serum level found 
in this child, could we not? 

A. And 1£ Yow can accept a 
multiplier of three fold which I think is in the realm 
Of possibility without any tissue distribution and 
obtaining the sample as early as six hours after 
death, I think that is somewhat unlikely. Because 
as I said yesterday the multiplier is somewhat related 
to the time after death that the sample is obtained. 
Soul, think ei tree the. Peagim of DoSsibT liye f 
think it is somewhat unlikely. 

(Or, POCTCOT, are. you aware of the 
forms in which lasix was available on these wards 
in. March of 19981? 

A. NO ain mot Ober “ehnan 1 
know that the IV preparation had that concentration 
in it but I don't know --- 

ey Poti ye OC BOY 

A. Tam not Lamiliar with the 
Canadian product. 

(‘ey Leaving aside the issue of 


volume and concentration, I can tell you that the 
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ANGUS, STONEHOUSE & CO. LTD. 
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Kautrman, drex. 5708 
(Cronk) 


evidence before the Commissioner has demonstrated that 
the ampules of lasix which were available on the ward 
and which have been marked as exhibits here, come in 
a brown coloured ampule; While qigoxin iY Dot the 
paediatric injectable Preparation and the adult 
injectable preparation come in a clear glass ampule. 
The size and shape of both the lasix ampule and the 
digoxin ampules are the same. The Lettering onthe 
two different kinds of drug vials is: different,in 
different colours. Are YOu" ine position, DOSCOT , 
to express any opinion in the face of the facts as 
LO che likeiinood of a iat he digoxin, be it adult 
OF “che "paediatric having been confused for a vial 
OF Lasix? 

sh Again I think I would have to 
say that“ rt rs" possible. er think at Ge improbable 
because of the ditference tn colour and these were 
medications that ‘were apparently commonly used on this 
ward. The people preparing them and administering 
them were not drug naive people, they were people 
who were quite familiar with these different 
preparations, experienced Nurses and physicians. 
so I think it is somewhat improbable that that: kind 
of difference that you described in appearance of 


the vials that they would have been mistaken One for 
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the other. 


Q. Doctor, I take «it though that 
you would have no an. ii cahisy tin agreeing “that 
medication errors whereby one drug is mistaken for 


another do in fact occur? 


Ae. They certainly do. 

‘oR Even in the most sophisticated 
oF hospitals? 

A. arty is? rohit 


MRat SCoTt: bake Gt use so phat 
we will be clear that the Doctor’ s explanation “sv one 
based on his study of human neture rather than based 
On his study of pharmacology, when he has Said that 


this is impossible - he didn't say impossible he said 


less than probable. My friend is not SOlUG1 E1AG*a 


pharmacological explanation from him for that. Have 
I got right what the witness is saying? 

THE COMMISSIONER: I would have thought 
it was the combination of everything, including his 
pharacological ability, I think he understands what 


goes on in hospitals. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman 5710 
TORONTO, ONTARIO 
drvsx. (Cronk) 


29nov83 2 MR. oCOTTs No, “he goes on andhe 
ae 3 concentrated on the rcotour of the Viale and Soon 
4 and so forth, making it less than probable. 
5 THE COMMTSSLONER?. “I thought that 
‘ the conclusion of probability was based on all the 
observations in his life including his professional 
: life but perhaps I am wrong. 
MR. SCOTT: No, maybe I am wrong. 
9 T just thought that we departed from pharmacology 
10 to human nature rather quickly% 
Bi CHE COMMISSIONER: We lil ecthoughit 
12 we took hold of both. 
ie Mommie RONKee 20 Wells idoctor, in 
fairness to you I certainly didn't ask you whether 
me yOu, Were=——" Tn pueeindg that questuon 2 didn't. ask 
i you whether you were basing it on a particular 
16 experience based on your life. 
i. To be fair to you were you 
18 expressing that -- how were you expressing that 
19 opinion? 
s eA I hadn't considered the 
difference, frankly. 
pa Oe ‘ LT wouldn't have thought so, 
ae dostors 
23 Doctor, I-take: it an) your experience 
24 
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ANGUS, STONEHOUSE & CO. LTD Kauffman a 
TORONTO. ONTARIO 
dr.ex. (Cronk) 


in the hospitals in which you have worked you have 
had occasion to be exposed to medication errors which 
do occur with pediatric patients? 

A. Yes, I have. 

Oe Have you aS well over the years, 
doctor, had experience and -become familiar with 
medication errors which occur with infants whereby 
one drug is confused and mistakenly administered for 
another? 

A's f ampaware thatethat occurs, 

Ox And as well, doctor, where a 
drug prescribed for another patient in certain 
Situations can be inadvertently administered to the 


wrong patient? 


Ae YeQso 

Oly Brions: oft ai mumbex of kinds? 
A. fal Sh rk inthe 

Q.. Doctor, we have heard 


evidence as well from Dr. Spielberg as to his 
concerns regarding the circumstances of the death of 
thats rehtiilid . 

He has told us and this evidence is 
found, Mr. Commissioner, at Volume 55, page 2228, 
that wf digokinednirfactiwasegiven at: :.2<40\<im the 


morning or thereabouts instead of Lasix to this child 
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ANGUS, STONEHOUSE & CO. LTD Kauffman 
TORONTO, ONTARIO See. oweuis) 
1 
BES « 2 the chaid dineiact mi git have died toe propylene glycol 
3 toxicity before she died of toxicity fironetie 
4 digoxin, 
s| He has told us as well that injectable 
digoxin in the form that was available in ‘this 
: Hospital at the time is 40% propylene GLycol. 
; Arve {you able, doctor, agaimunder 
8 the scenario which you have posited for us, assuming 
9 that digoxin was administered in lieu of the Lasix 
10 and that it was an adult ampoule of digoxin involved 
11 in that process, are you able to express any opinion 
12 for us as to whether or not: the propylene glycol in 
that amount of digoxin would be sufficient to cause 
is thie death of «thi sachwrid? 
ma A. Inwould shiukey an opportunity to 
15 explain my) answeryybutbw ehhank idosisinl likely pibut 
160 Igwould ike «to: tel leyommihyed. feel taal: 
am On I woukck dake yourtoido: that, 
18 doctor. Yess ( Thahk vou. 
19 A. Again, we need to do some 
anichmeticwto work thascout. 
= be uwstruewthatedigoxin sasvwell! as 
- many other drugs that ane not very soluble in water whi 
se necdso, be® placedian, solutionsforantravenouswadminis— 
23 tration contain propylene glycol as part of the 
24 
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solution along with alochol, and the reason for this 
is that propylene glycol is one of the alcohols which 
has been thought to be relatively innocuous and 
harmless because it is metabolized by normal 

metabolic pathways» in the, body so at exists in various 


water soluble preparations. 


So it is true that to my knowledge 
the digoxin intravenous solution contains 40% propylene 
ECO le 

Tf indeed this mistake was made and 
Jovan id leebves, Ofemiaoxin —qsolmcionsrather “than Gasix 
was administered intravenously, and that contained 
403 propylene glycol, then the patient would receive 


vom? Wa 1a Ge syeche propylene ausycol Gntravenously. 


I may not be aware of all the 
it erature mnupEropyheneslaycol) toxicity, ibut what I 
am aware of can be summarized as follows: 
thevihajonitoxrveaky tivom this drug 
has’ been described after oral ingestion in very 
large amounts or chronic repetitive ingestion in 
some medication of rather large amounts or in infants 
getting intravenous total feeding containing multiple 
vitamin preparations ree relatively large 
amounts of propylene glycol to keep the fat soluble 
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ANGUS, STONEHOUSE & CO. LTO. Kauffman S27 ie 
TORONTO, ONTARIO fF 
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In these cases the symptoms of 
toxicity have been primarily central nervous system 
depression and/or seizures and metabolic acidosis 
due to lactic acidosise because propylene glycol can 
be metabolized with lactic acid and if the child 
doesn't have any capacity to metabolize the lactic 
acid that is enough to produce toxicity from that. 
That is what happens with the vitamin business. 

There are case reports in the 
literature of children being intoxicated because they 
received over a period of weeks orally or by total 
parenteral nutrition large amounts of propylene GiLvea i 

The other®information that I am 
aware of is an animal experiment in cats in which 
auowyiene glycol was injected rapidly intravenously 
and it could be demonstrated if amounts -- these 
people gavelas IGrecall-about! .55t6"295emilbilitres 
per kilogram to the adult cats and they injected this 
within one to five seconds intravenously and they 
could produce profound’ drop in blood pressure, 
slowing of the heart rate, irregular heart rate and 
various sorts of heart abnormalities, rhythm 
abnormalities and in she Cases Stopping’ breathing. 

This is a relatively large dose and 


is'much larger than this dose. If you divided this 
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ANGUS. STONEHOUSE & CO. LTD. Kauffman 
TORONTO, ONTARIO 
qdi.ex.. (cnenk 


by 6 you would get a dose in terms of amount per 
kilogram ‘of *.04) mii tivities per kilo in this 
scenario. 

So the amount is about 10 to 25 
times the animal experiments, this one that I am 
aware of, to what could “have occurred Ain «this 
particular situation. 

Po TDinhaviemd diiiicultepime idccepting 
the probability ethatathis thind iofrerror.could have 
caused cardiac arrest and damage to the infant based 
on this kind of dose of propylene glycol; 

I know from personal experience 
that we not uncommonly give drugs containing this 
quantity of propylene glycol ‘intravenously to treat 
paeceeee andwher jothentindveations jintravenoushy; 
and it is done fairly frequently without seeing 
dimect icardiac toxbelty vensSonhinthimnk abecausehoft the 
possible dose related to what has been shown to be 
acutely toxic, atAleast Tinmehendnimal istudhes, ythat 
it is somewhat unlikely. 

ar Miank vou, doctor: 

Doctor, if we assume that a larger 
amount of digoxin was Beare instead of the .6 milli- 
litres that we have posited, I take it that would 


therefore proportionately increase the amount of 
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propylene glycol available to achieve a potentially 
toxic effect in the child? 

A. tee, 2 ENInk soy tr you are 
willing to accept 5 to 10 times that amount, then I 
think that might be a more probable hypothesis, 

Je ADU e2OCtOr, Can iWwe4se well 
agree that were that ‘to be the case -—="were that 
to be the case, doctor, that would necessarily involve 
two medication errors: the first being that digoxin 
an. Che Tirse instance was mistacen for the Lasix 
that was intended to be given. That is the Peds 
error that would have occurred? 

Ae eS. 

on pecond ly, .doctor, that the 
hn that was in fact given would have had to be 
mesvaken == A limesorry. ca mistakenly larger amount 
would have had to be given than the amount that was 
intended to be given were it Lasix? 

A. in my opinion it would have to 
have been a considerably larger amount. 

ele Rionte 

THE COMMISSIONER: If you did give 
5 to 10 times the Teena you are obviously giving 
an overdose of digoxin? 


THE WITNESS: That is correct. 
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THE COMMISSIONER: Which would kill 
the "child first? 

THE WITNESS: I have no idea. Tt 
magne bea race. 

MS. CRONK: Mr. Commissioner, may 
we as well race for our break? 

THE COMMISSIONER: Yes, Fifteen 
minutes. 

MS. CRONK: Thank you. 
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---Upon resuming. 

THE COMMISSIONER: LD wouldjoust like 
to say for the benefit of counsel that there seems 
to some trouble tomorrow morning, not only Mr. pina thy 
but @lsomMrel Score Mises Cronk. bhiftkemthat ene might 
finish some time in the middle OL EOMOrrLOW, SO,. 1 
hope that there will be other counsel available to 
keep: us? going until the? others! ‘arrives! Sojadon't 
expect that you will necessarily be spared until 
tomorow atternoons! thativsl aki , 

Yes, abl vighnt,; Miss Cronk, 

MS.. CORNK: Mialike (0u,. Siank 

(ae Du. “hau hima wiwe: have, heard 
in evidence with respect to Allana Miller that this 
child evidenced at autopsy airsignificant) degree of 
muscle! damage: caused, (rt was (hhought,) by resuscitation 
efiowmes hat woe Undex tavern som “tale tet Hin, thts 
case you have seen the autopsy results on Allana 
Miiler as contained in the medical record? 

ee I have seen it,but I haven't 
Looked -at-it recently. 

OL “Ald ‘rights Tt has talso been 
suggested in evidence, Dr. Kauffman, again by 
Dew (Spielberg, rehisié swoundix iMrs iCcommisesitonen, iat 


Volume 56, page 244, that the damage affected in this 
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way, that is, through the resuscitation effort 
could have had the result of dislodging digoxin 
from the cardiac muscle into the serum, thus 
resulting in an elevated digoxin level vost mortem 
inthe serum of “the range hat is found) in this 
ohidd. | 


As’ a pharmacologist, Doctor, <do you 


aSCribDE VEO wthe ‘school of ‘hough’ which suggests that 


resuscitation trauma may in certain circumstances 


effect that kind of unbinding of digoxin from tissues 
ominings Ire? 

As Webi eh Lhink we have to | 
accept that the ascidosis and the hypoxia that 


-intervenes at the time of cardiac arrest and possibly 


also the potential trauma that occurs during cardio- 
pulmonary resuscitation could potentially change 
the distribution ef digoxin trom the heart, ro think 
Enea) USiiel possi bala ty = Beas hard atowsay to what 
degree: inca given ease Dut (hadrea that itisas 
eNpos sais rey. 

les Doctor; I would ask you to 
refer if you would please to page 41 of the medical 
Peocondwor Aljana Millen. There Vewin this! case 
unfortunately not as many partictilars provided an 


the medical record concerning the steps undertaken 
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in the resuscitation effort as there are in several 

of the other medical records that we have looked at. 
But beginning at the bottom of page 

41 we see the assistant resident's note as to the 

events which took place during the resuscitation. 

PeVindisateserhaettthe child was in extreme bradycardi 

initially, leading to complete asystole. The child 

was intubated after, I think it is a dose of 

atropine by the anaesthetist and then despite repeate 


- I*m not sure Of the néx#! wordjodtedoesn't appear 


to be: doses - of atropine and various other drugs. 
Au Boluses. 
OF Bofuses oOfswariGus other 


drugs including atropine, spontaneous electrical - 


Can you help me’with the next words, 

AG Potentials never returned. 

Or Pupils were fixed and diluted 
and a pacemaker was also inserted by Dr. Schaffer 
with no effect. The child was then pronounced dead, 
according to his. note, @ite3: 30h at in 

In-sthose circumstances, Doctor, 
bearing in mind that there were findings at autopsy 
of muscle damage, that is to the myocardium muscle, 
is it possible in this case in your view that there 


couldhave been that kind of unbinding of digoxin 
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TORONTO, ONTARIO (Cronk ) 
1 
| 2 
‘F4 from cardiac muscle tissue so as to KESuUdL¢ dn an 
3] 
| | elevation of the serum digoxin level in the child? 
$ A. Beforeyd |answerathatelewould 
S| really; Like. tolook-at»the AULOPSHyKeporteagainsand 
6| see specifically what kind of damage was described 
7 and to what extent. 
| OF Ald eight. 
8 | 
A. Because I don't remember the 
9 | 
| | details. Can you guide me to it? 
10 ; 
®. Hawi ls bectorpeesusconmas ot 
11 ; 
| ane Lind ais; 
12 | MR. OLAH: Page 52, Doctor. 
13 THE WITNESS: Page r524 
| 14 MS. CRONK: Thank you, Mr. Olah. 
| 15 QO We Tseennboeton, |) undermithe 
Anatomical Diagnoses section of the first page of 
16 
the-autopsy }report that Item No. 5 is resuscitation 
17 
| associated trauma with a number of specific items 
18 
then outlined? 
19 A. Okay, Viuhatits wbelipfulke thank 
| 20 you. 
G.. You_are welcome, Doctor. 
My questions eDoctor, was iin fthiis 
specific case, having regard to what is described as 
having taken place during the resuscitation effort 
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1| 
2) 
FF5 and having regard to the relevant findings at autopsy, 
| in your view is it possible that that degree of 
4] damage as affected to the muscle could have resulted 
5 | in unbinding of digxoin from SUbLOUNdiNG, tissues ‘so 
6| as to account for the post mortem digoxin serum 
7| ievelounitenis child? | 
| ' A. Assuming that the ante mortem 
| | concentration did not change significantly from the 
| measureditevel the day before, that was 0.6, I 
| aa: have a difficult time accepting that because we are 
| at talking about a 100-fold increase and, to my knowledg 
12 that sort of thing has never been documented or 
13 described. It certainly isn't within the'realm of 
| 14 reported changes that have taken place post mortem 
| 1 with or without trauma. I suppose again in medicine 
anything is possible, but' it seems to me that it is 
: somewhat unlikely. 
| as OG; Could those resuscitation 
| 18 events, Doctor, and the damage that appears to have 
av been affected to her muscle have caused some degree 
20 | ef elevation in s*hers®digoxin"levels? 
A. “Le thank@7tlcould*have+Gaused 
Ssome-degree but tl Gan*"t quite Pacceptr L00-—fold 
increase. 
O; Doctor, can we agree as well 
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that death in itself is perhaps the most massive 
tissue insult that one could envisage toran anfant. 
mate I would think that would be 


the ultimate; yes. 


MR: SCOTT HOCVOneWant tS cut 
down on that? | 

MScoOrcRONg: beliketinat, Me. Scott. 

MR, SCOTTe Cancyou give it tohme 
again, please. 

MS. ‘CRONKE Deathias thetmost 


masSive tissue insult that one can imagine, and I 
think he agreed. 


Or DOCtLoOm, may we turn then 


please to the case of Janice Estrella. Your analysis 


and summary with respect to this child begins at 
page 7 of your Taretereportito Mrs WidevcorDonyou 
have that, Doctor? 

A. ¥ eis 

Or poctor, vaso liunderstandait, 
in your original report to Mr.Wiley you concluded 
that the child's post mortem digoxin levels were 
excessively high and were compatible with a lethal 
overdose, even allowing for a post mortem multiplier 
within known ranges. That was your first conclusion, 
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TORONTO, ONTARIO (Cronk) 
ie Tratvae-carrec t. 
Q; As<1 *undersPand it) DOGEOFr ; 


the opinion which you expressed in your second 
reporting letter to Mr. Wiley was materially Seige 
A. Thae PS rcorvreeen 
O¢ ay, we Cin VEhen PUSS tCOr , 


please to your séeond EeporGing letter? 


A. beveme locate thageso. Pohave 
bo in frontot mer OKay. 
Oa Page = 2"er Hthat léetterPipector, 


where your discussion with respect to ‘Janice Estrélla 
is set out. The first sentence of your discussion, 
DOCtOY, reads: 
"My “evaluation “of ‘thé case Of Janice 
Estrella was based on the erroneous 
impression that the post mortem serum 
concentrations of digoxin were measure 
in venous post mortem blood." 
Are “wetcervectly to take Teritom 
that, Doctor, that at the time you delivered your 
first reportingubetter tto imp: Wiley the conclusions 
that you had expressed in that report were premised 
on the post mortem digoxin level having been achieved 
in a post mortem blood sample? 


A. That. was “alpivotal piece of 
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1 
| 
| information in my initial conclusion. 
. Os And if we COnmimue,~ DOCtor ; 
+] withthe first paragraph of your second letter to 
oy MY “Wiley youtindica tes 
6 "However, the post mortem blood samples 
| were ob Pensa from the gutter of the 
al body cavity at the time of ‘autopsy. 
| Data provided by Mr. George Cimbura 
i indicates that while digoxin concentra 
10) tions in 'gutter blood' may reflect 
11] venous blood concentrations in some 
12) cases, in others they may vary as 
13| much as tenfold from measured concen- 
14 trations in post mortem blood. This 
1 Observation confers a high degree of 
iluncertalnby, on any interpretation of 
7 the concentrations measured in gutter 
H blood and requires revision of my 
18 | initial analysis of the Estrella Case.' 
19 | Iuitakey 10) @ocittor, ims ‘the very danguag 
20 of the report Suggests, that once you were informed 
4 that the specimen involved was in fact a gutter 
27 blood specimen, you were required to substantially 
alter the opinion you had! originally reached. 
. A. That Ws. conrect . 
24 
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Qt Doctor, I am showing to you 
a copy of what has been marked in these proceedings, 
Exhibit 238 which, Mr. Commissioner, you may recall 
is a letter from Mr. Cimbura to Dr. Prikiips hatheoathe 
Hospital for Sick Children dated January 3lst, 1983 
toewhichriis fattached «a ee of post mortem blood 
digoxin results. 

Can you tell me, Doctor, is that the 
data concerning mutter bilaad thevekewtiich were 
provided to you by Mr. Cimbura that you referred 
£0,427 Your ~repo rk? 

A. ¥OS yoaist sks’ 3 

er Did you as well receive a 
copy of the covering. letter that had been directed 
GG, 20%. Phillips? 

A. West F cd id. 

@:. D@CtOrn, doaryou. recadl »when 
you. were, provided with, this data? 

A. Not sspeciincalky «wb woukd 
have..to dig through, my files. to find out. It was 
some time after I dictated the report and it 
probably was sent to me some time in late December 
Or early January before my revision letter. 

O. Ah Wihtesne DaGbor one would 


ask you if you would please to turn to page 2 of 
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the summary of the post mortem blood digoxin, sesgalts. 
The data demonstrates that at least in one case, I 
suggest to you, Doctor, Case No. 5, that digoxin 
concentrations measured in the first gutter blood 
Specimen was greatly in excess of that measured in 
the second from) the same Searles that is the level 
of 169.6 as compared to the subsequent eyed of 17.7 
in the second gutter blood specimen. 

A. Mhae 2s correct. 

OF Palas x Voie. Lniechevat her 
cases, Doctor, the results on the second gutter 
blood specimens are, with one or two exceplLions, 


slightly lower than the result measured on the 


first gutter blood specimen. Would you agree with 


iter? 

Ae That aeSrcorrec ts. 

OR TRV Your ceport to Mr wiley 
you suggest that the gutter blood results in some 
cases may vary as much as tenfold from the measured 
concentrations in post mortem blood. On the basis 
of this data, Doctor, would you agree that that 
appears to be the case: effectively with respect to 
Case No. 5 but not with respect to the others? 

Ne Tats true, that one cace 


is the extreme situation. 
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O's Were you ‘then, Doctor, “when 
YOu Kererred to 4 tenfold elevation, referring to 
the circumstance demonstrated by Case Wo. 5 in this 
study? 

Le Tes, Chat 1S) Correct, 

‘as and we know, Doctor, “as ‘you 
learned, that the Hetrelila tevel -of. 72 nanograms 
on the post mortem specimen was obtained from a 
gutter blood or pelvic cavity specimen. In ivgnt of 
your knowledge of this case, Doctor, and the results 
of the gutter blood study which was provided to VOu, 
would you, as a pharmacologist, dismiss the 72 


nanograms level as meaningless in light of the 


source and the manner of its sampling? 
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Ae I wouldn't dismiss it, but 
I have to have much less confidence aii, “Tie 
problem this poses is that this was the one piece of 
information that really made the difference in making 
that judgment in this case and losing confidence in 
that number in this particular case really left very 
little else to deal with. 

ame Well .idoctor, may we deal 
first then with what your conclusions were in the 
face of the knowledge that this was a gutter blood 
specimen, and I direct you to the last sentence of 
your reporting letter to Mr. Wiley dealing with 
Janice Estrella, the second TepoGuing, Letter... you 
indicate: 

"Since the measurement of digoxin 

in the post mortem blood was Cr itce 1 

to making a judgment in the Estrella 

case it iS my Opinion that this 

case 1S open. to, serious challenge 

and in itself does not provide a 

strong basis for a theory of 

homicide." 

Can we in fact, doctorssinvour 
Opinion draw any reasonable conclusions regarding 


WioOv in. EOxi oi bVean. thie casa having regard to the 
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source and method of sampling of that gutter blood 


specimen? 

A. i) GninWtl Bore ve ryndireroule 
to draw any conclusions. I think you can't dismiss 
it, and we have to deal with the 7OP and CChEFe is 


a possibility that that really reflects a post mortem 


concentration. But there is the outside possibility 


that it could be markedly highessthan lit aaétually 
was post mortem in venous blood. So I think we have 
tO alsosconsidervthatcthis may simply have reflected 
an ante mortem concentration within the therapeutic 
range. I have difficulty, with any confidence, 
making a judgment one way or the other. 

Q. Doctor, at the time that you 
wuete yournsécond reporting letter to Mr. Wiley were 
you aware that a second post mortem specimen had been 
taken on Janice Estrella from a leg vein and that it 
had ‘resulted -invacleveh ofigreater! thane 4237 nanograms? 

A. I was aware of that sample, 
yes. 

Ox What significance did you 
attach to that level if any, doctor? 

A. Well that wasadifficutéato 
use because again greater than 4.7 could be anything 


between!) 4nGrand 4807esvoueknowy Ltais really -- that i 
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| 
GG3 2 | about all you can Say. It could be totally consistent 
3 with a therapeutic ante mortem Concentration, or it 
4 | could be consistent with a post mortem concentration of 
5 70 and it is really not helpful to me beyond that. 
6 Or ivtakenit -theny tdootora== 
| A. It really didn't make any 
| difference in my dilemma. 
S| Ox Doctor, aS well, apart from 
| the two post mortem specimens, were you at the time 
10 of forwarding your second reporting letter to Mr. 
11] Wiley aware of the other ante mortem digoxin levels 
my that had been recorded on Janice Estrella? 
r A. I believe I was. I would have 
to look at them specifically but I believe I was 
14 : 
aware of them. 
o Oe To help you -- 
16 Pe to my knowledge I had access 
i7 _ to all of the concentrations that had been measured. 
13 | Ox fo helpryouhwithethat; sdoctez, 
19 the medical record and the digoxin book from the 
> Biochemistry Laboratory at The Hospital for Sick 
Children indicate that on January 7th, four days 
prior to \ithispchild!s Seathe herclevel was'greater «than 
aa 5 nanograms. There has been evidence led before the 
23 Commissioner to suggest however that on dilution that 
24 
25 
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TORONTO, ONTARIO 
dr.ex. (Cronk) 


level was. in fact greater than 9.4 nanograms; were 
you aware of that, doctor? 

A. WOSow thn Wess 

Co Pndeas well, doctor, on January 
8th her level was greater than 4.7, but once again 
there has been evidence before the Commissioner 


Suggesting that the level was in fact 7.8 nanograms 


on further dilution; were you aware of that? 

Ax. I was aware. of. that. 

O% ANG, phen Minadiy5, doctor, 
On January 9th, two days before the child's death, 


the level was reported to be Greaves thant 4 87% 


a. deta dhe wretee Ate 

Or. ishms som yghwi tt Wise 4eayjearou 
are quite naght;. doctors Obviously you were aware 
Ste that? 

A. Yes, li was! aware of achat. 

O15 Doctor). were; you\al so» aware: of 


the fact that digoxin was ordered held on this child 
four days: prior to, her death? 

A. Tha teas correct. 

0. The ante mortem digoxin levels 
which had been recorded a Chives Chall d;gidoater ,aipilais 
the fact that digoxin had been ordered held and that 


she was not recorded to have received any for four days 
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prior to her death, does that assist you in any way 
apart from the post mortem specimens in assessing 
whether or not digoxin intoxication had been involved 


in this child's death? 


A. Yes, itr. dvds 
OF In what way, doctor? 
Ave Well, this was the only case 


in which we have sequential concentrations measured 
over time without any additional medication being 
given. So provided with that information I was able 
to estimate in this patient what the approximate half 
life would be, excretion of beta phas 4 *hali late, 
Then by doing that I was ableeto estimate iat the 

time of her death approximately what the expected or 
meectiec wea concentration would have been at the time 
she died. And making that calculation I came up 


with a number of somewhat, a little bit greater than 


_2Manograms per millilitre which would not be a toxic 


serum concentration. 


Oy Well, doctor, mayowe take that 
in stages please. 

A. Ves. 

Oy ea said that you were able on 


the basis of the sequential ante mortem levels to 


calculate an estimated elimination of half life? 
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ANGUS, STONEHOUSE & Co. LTO dr 7ext (Cronk) 


TORONTO, ONTARIO 


A's THA iL S?’eorréc bs 

Ot What was your estimate in that 
regard? 

A. My estimate was 33 hours. 

OF Can you help me, doctor, as 


to how you get to that number? 

Ae Okay. I didn't use the first 
number from the seven, the first concentration, because 
I wasn't confident that that was the actual number, 
it was given to me as greater than 10, 9. something, 

So I didn't use that because I didn't have confidence 
Hnewhat itractually twas? So I used the concentrations 
from the 8th and 9th I believe of 7. something and 

4.7. I assumed that they were taken approximately 24 
Rouus apart, and by doing that I could then, using 
logarithmic calculations estimate the elimination 

rate constant and from that calculate the apparent 
haisalife, 

Ox Thensatteruhaving scalculated 
the apparent half life at 33 hours, doctor, and you 
have told us that you were then able to calculate 
what you felt was the likely ante mortem digoxin level 
at the time of death. 

A. With a rearrangement of the 


same equation I could plug that elimination rate 
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TORONTO, ONTARIO Kauffman aoe ee 3 
dr.ex. ¢Cronk) 


constant. back into the equation and ask what would 
the likely concentration be 24 hours later. 

om And your number, GQOCEOr ». ait 
the end of the calculation for the anikicipated ante 
mortem level at the time of death was what? 

an 2.2 nanograms per millilitre. 

©. And. Navingsadone.that cadceculation|, 


doctor, in what way did that assist you in making an 


SeSeCssement.of jthaspncases 


A. I can.assume that if no other 
digoxin had been administered that UAgoxan Loxieity 
was not a probability and that the patient did not 
die from digoxin intoxication... That is why the 
post mortem sample was so pivotal, because if I could 
Wee anont that the predicted ante mortem concentration 
was a therapeutic concentration and then could have 
had confidence that that post mortem Sample was 
actually 70, then I would have had a basis. for 
postulating death related to digoxin. In the absence 
of the, confidence, in that. post.mortem lével.I. had 
to acknowledge that it may not have been due to 
digoxin intoxication and so I really couldn't say 
for sure one way or the other. 
ey Doctor, did the results of the 


3 


toxicology assays done at the Centre for Forensic 
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TORONTO, ONTARIO Kauffman oie Bey 
drvex, (Cronk) 


Science help you in this case? 


A. in ‘the tissués? 

Ore yes. 

A. Oren ve serum? 

Oe In the tissues, in the fixed 
heart tissues: 

DY They helped: me only to the 


extent that they established that digoxin was present, 
but that would be expected with a child who had 

been on long-term digoxin therapy. © so they really 
were not helpful an distinguishing between CORECHLY 
and therapeutic digoxin exposure, 

On Welt *doctor,* t6*be*etear’ on 
that point, in Mr. Cimbura's vandary “Tithe report, 
Exhibit ISA, at page 6, he sets out the results Of 
whe’ concentration assays whren-were-done on the heart 
tissue specimens; and in this case as you have 
suggested they were fixed heart tissues, and the 
reading was 4 nanograms per gram done on both RIA and 
HPLC/RIA, which Mr. Cimbura has testified in his 
view led him to believe that he had measured pure 
digoxin. As well, the Klotz solution in which the 
tissues had been preserved were assayed. 

Did you have regard, dOCtOLr, aparece 


from the specific levels that were reported in those 
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ANGUS. STONEHOUSE & GO. ETD Kauffman 
TORONTO ONTARIO 
dr.ex. (Cronk) 


tissues to the note made byoMr. Cimbura in his 
report that from the data which he had derived of 
the tissue specimens he had estimated that the con- 
centration of digoxin in the heart before it was 
placed in the preservative solution was not less than 
55 nanograms per gram; did -you have regard to that 
as well, doctor, or reaching your judgment in this 
Case? 

THE COMMISSIONER: Where do you 
find that? 

MS.) CRONK of idimsserryye thet Asache 
moOtCeF i Sirhl ony page 6, immediately below the results. 

THE COMMISSIONER: Yes. Thank you. 

MS. CRONK: On the Estrella sample. 

THE WITNESS: This was really not 
helpful to me in trying to distinguish between 
toxicity and therapeutic amounts of digoxin in the 
body, because this kind of -- if it indeed was in the 
neighbourhood of 55, would not be unexpected with 
the therapeutic doses that tis child had been on 
during the months prior to her hospitalization. 

OF i Ga thatiin stttaue,h doc tongs then 
both the estimation of a nanograms per gram, and as 
well the actual digoxin reading in the heart tissue 


specimen, both are consistent with the therapeutic 
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ANGUS. STONEHOUSE & Co. TB; 
TORONTO, ONTARIO Kauffman oe OE GS! 
dr .eéx. (Cronk) 


1 
GG10 2 doses she had been receiving: 
3 A. They could be, yes. The 
4 fixed concentrations Simply document for me that 
5 | it was indeed there,.and that is what I would 
‘ expect in a child who had been on chronic digoxin 
dosage. 
7| 
Oe Doctor, without being able 
: to place a high o© indeed even a reliable oF 
9 confidence on the 72 nanograms reading in this 
10 case, in your opinion can any opinion be offered as 
11 to the likely contribution of digoxin to the death 
12 Of ant S eon Lae 
= A. 1 Can ob (Offer “any ‘opinion 
with any confidence, it would be pure speculation 
Vi ee I gave you an opinion one wav or the other. 
Ay On Doctor, if we assume for the 
16 moment, as you have told us that it is possible, that 
i _ that 72 nanograms post mortem gutter blood reading did 
18 reflect the actual ante mortem Concentration: Lt 
19 we assume for the moment that that was the case, 
» as I understand it you did in your original report 
estimate the amount of a minimum dose which might 
33 have been administered Se the child to achieve that 
a4 bevel), <0. have that correctly? 
23 A. That is correct. 
24 Or Doctor, very briefly, could you 
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TORONTO ONTARIO 
dr.ex. (Cronk) 


tell us please what the amount of the minimum dose 
was that you had estimated when you were operating 
under the assumption that that waS a pure sample and 
a reliable level? 

Ais I estimated a dose of 
approximately .3 mg. could -have produced such a 
concentration in this particular infant. 

OF Doctor, are you referring now 
LO page 7 of your first reporting letter? 

A. I am referring to the third 
complete paragraph on page 7, approximately half-way 
down in the paragraph. 

Or, Doctor, continuing from the 
line of that paragraph where you indicate your 
estimate for the minimum dose, you, further indicate 
nat that amount of a dose, that is 3 iG. == dam 


sorry, .3 mg. would require a volume of 3 millilitres 


“©f ‘pediatric injectable preparation and 1.2 milii= 


titres Of adult injectable preparation, or 6 milli 

Ittres of the oral elixir; do Pf “have that SOnreculy? 
A. That 1S what I had in my 

initial report, but that is not correct for the 

pediatric injectable, because I was aSSuUming vo a, 

a United States product when I said that. The 


correct volume for the pediatric injectable is 5&6 
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ANGUS. STONEHOUSE & CO. LTD. Kauffman 5740 
TORONTO. ONTARIO 
dr'sexs ) (Cronk) 


millilitres, not 3 mMillpbktrenes 
or And is there any change, 
doctor, when you do the CONVERS ton  Snromgthe 10, $4 eto 


the Canadian preparation for the adult injectable? 


Ae No. 

O¢ And ‘any change to the oral 
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TORONTO, ONTARIO Kauffman, aE Onze 
(Cronk) 5741 
oF Doctor, then dealing first 


with the original estimate that you had made for 
the paediatric injectable Preparation, oO midis litres, 
can you help us’ again ‘as to how manyvyLarsyort the 
paediatric digoxin we are talking about with that 


kind of an estimate? 


A. Welare™“tabkingrabeuts six 
vials. 

o:. AP ELOREY Wand, Doctor, again 
with respect to the adult with a volume of 1.2 
na P21 Lresphavavwe talking something less than one 
adult ampule? 

A. THaSiSUGCOonreet . 

Oy And with the oral elixir, 
DEeGot! CtmiLialitrese 

A. It would be a teaspoon. 

O% Did you as well, Doctor, in 
your original report, again operating under the 
State of your knowledge at that time, draw any 
conclusions as to the most likely method of 
administration? 

A. I had concluded that it was 
highly unlikely that the dose was administered 
Orally since the infant was extremely ill andvwas 


not able to take’ or retain food by mouth and was 
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ANGUS, STONEHOUSE & Lee Yay ey O) ©} Kauffman, Cts si Sb ee 
TORON ‘ A 
ONTO, ONTARIO (Cronk) 5742 
Leceiving Linids by nasogastic tube although such 
a dose could have been put down the nasogastric 


tube. 

It is also somewhat unlikely that 
the dose was diluted in the iV tlvid becatise as 7 
Said before it would take quite a while for Lt “to 


run-in and Liwas postulating 2 more rapid infusion. 


oF What was your best judgment 
then atthe time as to tha likely mode of administratian? 

A. I thought that the dose had 
probably been given intravenously in the intravenous 
fine that was placed on this Chul de andeiad probably 
been injected again into the tubing at some point. 

OF And again when you say injected 
ies the *tubing;, Doetors “are you talking below --- 

AS Below the volume chamber. 

OF Doctor, may we turn then if 
you would, please, to the case of Kevin Pacsai? 

Your discussion with respect to this 
child starts at page 8 of your first Yeponting Vetter 
ro Mr Wiley. 

His medical record, Mr. Registrar? 
Thank you. 

Doctor, as I understand i 4 t* was 


your conclusion with respect to Kevin Pacsai as well 
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ANGUS. STONEHOUSE & CO. LTD. Kauffman dr.ex 
TORONTO, ONTARIO ‘ Ul . ° 


Caek thasecha ld received a toxic dose of Asia 
which contributed in your view to his death? 
A. That was my conclusion, yes. 
©. May I ask you, DOGhOrT #£as you 


have done in other cases to please elaborate for us 


as to the basis upon which you reached this conclusion? 


A. Okay. This child was one 
month old when he was admitted and was transferred 
from the referring hospital because of a life 
threatening cardiac arrhythmia which at the referring 
hospital had resulted in severe shock and very severe 
acidosis, and at that time I believe on the 7th of 
March he had been digitalized at that hospitalrwith 
a total dose of 48 micrograms perhka logramiovere?4 
hours and subsequently placed on a maintenance dose 
Oke GOsd hy 

He was transferred to the Hospital for 
S2okeCha ldsens envi March, andlabethatatime) heMis 
described as being stable condition with a normal 
Sinus rhythm. 

On the evening Of the day of his 
admission he did develop a three to one heart block 
which means that his upper chambers were beating at 
aprates~three otimes that cof nhiis thowerachanbersoand 


Only every third beat was being conducted to the 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, Gua Rasa. 5744 


TORONTO, ONTARIO 


(Cronk) 

1 

2 lower chamber. But he did revert back £oie@anus 

3 rhythm then and stabilized during the night until 

4 approximately 3:45 on 12 March. 

5 At that time he was described as 

- becoming very lethargic, limp; he took his peeance 

| very poor ly ‘according tol the notes: and again 

‘| developed a variable heart rate with a two to one 

8 Block . 

9 He) subsequently vyhad ai iSeazure and 

10) became apneic on two occasrons during thiicsetime 

11| evamen) He tdidunecover fiom has episode and because 
12! of what was going on with him the decision was made 
| apparently to transfer him to the intensive care 

| unit for observation although he had restabilized and 
sa as Derecall«had ire-established norma lasimus ahythm, 
15 normal heart rate, and it was decided to transfer 
16) him to the intensive care unit for observation, 

Ly and that was around6700i.aeme I cbelrevasonwh2eManch: 
18 Apparentiyvshort hy before his transfer 
19 a blood ‘sample wassobtained.» Ihave noted «5:30.0n 

12 March, and that was reported as greater than 10 - 

“ my records say it was reported greater than 10 nano- 
- grams per mil. but I nae no other specific 

= information of whether or not that was ever sorted 
23 out as to how much greater. 
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This can be compared to a level 
Obtained three days earlier at the reterring hospitel 
following his digitalization of 1.8 milligrams per 
ne) ia tare) 

He also was found to have a serum 
potassium concentration around that time - I have 
NOLEN 6a 3 0vax mi.c=) oF) Oo milli equivalents per Lire, 
and then an hour later, approximately an hour Later, 
are) A eTitt ye milliequivalents per litre. 

Following: hisotransfer to the intensive 
Parelan ike at approximately 8:45 a.m. on 12 Mareh;, 
he sustained a cardiac arrest and they were unable 
LQiresuscitate, him. 

Then measurements of digoxin were made 
on post mortem blood obtained approximately 24 hours 
following his death and was found to be in the range 
of 25 nanograms per millilitre. 

The only tissue levels that were avail- 
able were from fixed tissue in Klotz solutionr and 
as I recall, were consistent either with his recent 
digitalizing dose - based on those alone I coulda not 
differentiate between the digoxin he had received by 
prescription or a toxie eee 

His terminal event was consistent with 


digoxin intoxication although it could have also been 
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ANGUS, STONEHOUSE & CO. LTp. 
TORONTO, ONTARIO 


Kauffman, dr.ex. 5746 
(Cronk) 


consistent with terminal arrhythmia based on his 
underlying heart problem. 

The thing that concerned me was et 
this digoxin level obtained at 5330 a.m. while he. was 
Dack in sins rhythm was reported grearer than LO and 
could have been a toxic concentration £6 reflect an 
Overdose, particularly when compared to the 
concentration measured three days earlier. 

That in combination with his hyperkalemi 
and high potassium and the post mortem concentration 
all led me to conclude that he Sustained high or 
excessive - had received an excessive dose of digoxin 
and that his death was related to that. 

His inherent dysrhythmia I thought 
probably made him increasingly susceptible to digoxin 
so that the concentration of digoxin which might not 


have been lethally toxic in another-wise normal 


baby could have produced a fatal arrhythmia in this 


child because of his underlying heart condition. 
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ANGUS, STONEHOUSE & CO. LTp Kautiman, dr.ex. 
TORONTO, ONTARIO ( Crone) 5 7 4 q 


I think it is important to polnE out 
that the serum potassium was documented to be normal 
Untele tha se’ ONSr tea whe Ay Sean Aik ee en fact, Lt, was 
3.9 milliequivalence per litre within 12 hours, 
approximately 12 hours prior to his death. 

There was Sian absence of any evidence 
of) renal: faigureiin thie baby so that we could not 
blame the hypokalemia or the increased digoxin 
concentration ons kidney! faidure. 

I could not arrive at a specific time 
of the dose because based on the counse, hiswclinical 
course from the time of his admission to the time 
of this death and the concentrations that were 
measured I thought thatwthat comld hames oceurmred 
from an oral dose given at some’ time during: his 
hospitalization, excessive amounts of digoxin given 
orally; orcould have been given parenterally, and 
FT could not really based-on, the auformationad had 
distinguish between them and I also had a difficult 
time placing any kind of a narrow time frame on the 
time of the dose because of the clinical course and 
again the kinds ‘of concentrations that were observed. 

Qs Thankiweou, Dogtor 

Doctor, there are obviously a number 


of matters that you have outlined about which I have 
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1 | 
2| 
3HH2 questions. 
e TOU nelp yOu terest, though, swith respect 
4 to the ante mortem serum level which was taken in this 
S| case, evidence of Dr. Costigan who is the doctor, the 
6. physician who arranged for the taking of that sample, 
7 Has been that it was fi some time between 6:00 and 
| 6:15 in the morning just after the child was actually 
transferred LoOvCthe Intensive Care nit. 
‘ Does that affect your judgment in any 
cy wayy “the \dafierentramein timing? 
1h A. Well let me see. Rather 
| 12 | than the 5:30 time that} 2ehacr 
| 13 | O% Vhat*LS "rar once Deetor . 
| A. The 6 —- what time again? 
is O% Between 6:00 and 6:15 to the 
| best of“his recollection, Just after the child had 
. been transferred to the Intensive Care Unit. 
i A. Okay. “E-don't believe that 
18 materially affects my conclusions. 
7 THE COMMISSIONER: You said that 
20 the reading was - what did you say? 
1 THE WITNESS: The time? 
53 THE COMMISSIONER: No, the reading, 
| the digoxin level at that time? 
ie THE WITNESS The lever that I had 
| 24 
| 
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TORONTO. ONTARIO (Cronk) 
1 
2 
3HH3 at that time was reported as greater than 10 nanograms\. 
; THE COMMISSIONER: That is what I 
4 had too, but you also gave it precisely -- 
5 MS. CRONK: No. 
6| THE WITNESS: No, I didn't intend 
a | TO%. | 
| THES COMMLSS LONER: ih aes Yeo [ =o om ons oe) 
| towards the end of the day and I start hearing things. 
| MS. CRONK: He did refer; sir, “to 
a a level taken three days earlier at the referring 
i Hospital which was? ls8: 
12 | THE COMMISSIONER: I am not confusin 
13 |] dt with that. Something clicked in my brain that 
14 msomebody sald 1t was 12: 
1s MS. CRONK: Well, the day is not yet 
over, bute haven't heard that ver. 
. Mr. Commissionr, I note the time. 
a T will be some time on this case, and 2] 4am in your 
18 hands. 
19 THE COMMISSIONER: You don't have 
20 || to finish this one. Is there some place you would 
1 father stop than raghnt now? 
MS. CRONK: No; sir. Right now 
22 
would just be fine. 
G THE COMMISSIONER: Because you think 
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Lam Losing my senses? 

MS... ‘CRONKS No. May I seek counsel, 
Bin, before I answer that question? Not aL ables xh mae 

THE COMMISSIONER: Well i dom tc 
know. What do you think? How do you feel about 
your completion of the ae aeion 7 Wadd your Be 
able to do it tomorrow morning? 

MS. CRONK: Yes, tomorrow morning, 
Sele 

THE COMMISSIONER: Then we will 
get back at 10 o'clock tomorrow morning. 


==-Whereupon the hearing adjourned at 4:40 p.m. 
until Wednesday, November 30th, 1983 at LOSOOy Aas 
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